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'j l?nX)CuJi 880 O/ndL 600 cJ&-@juneAA- 

YEARS AHEAD FOR YEARS TO COME 

The elegance of Convair’s 880 and 600 Jet-Liners will set standards 
for luxury travel in the new jet age. Foremost in designing for jet-travel 
comforts, Convair Human Engineering experts have assisted in creating 
new concepts in color, lighting, and interior appointments. Every 
modern convenience, comfort, and luxury will be yours in Convair 
Jet-Liners— truly elegance that is years ahead [or years to come! 


fill! 10 oiler Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Draail), S.A.S., SWISSAIR, AMERICAN 




KKERS 


miniaturized motorpumps 



Numerous Vickers miniaturized hydraulic airborne components have 
been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 

the PFM-3906 constant displacement piston type pump shown here 
mounted on an electric motor. The pump has a theoretical delivery 
of 0.84 gpm at 7400 rpm and 1000 psi with a volumetric effi- 
ciency of 95%. The explosion proof motor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm. The complete package weighs 8 lb. . . . 

1 lb. for the hydraulic pump and 7 lb. for the electric motor. 

The overall length is less than 10 inches. For further 
information about Vickers miniaturized hydraulic components and 
complete packages, ask for Bulletin A-5216. 


VICKERS INCORPORATED 








ANTENNA EQUIPMENT 

D. S. KENNEDY & CO. 

COHASSET, MASS. — TEL: C04-I200 


90 feet above the New England countryside at 
this giant 84' tracking antenna is part of a new, 
ir installation now studying problems in ballistics 


Equipped with an elevation-azimuth type mount designed 
and fabricated in cooperation with M. I. T.’s Lincoln Laboratory, 
the big dish can make a full 360° horizontal sweep and has a 
vertical rotating capability of 90°. Like all Kennedy steerable 
antennas, it features a light weight, aluminum dish supported by a 
steel pedestal mounted on a concrete base. 

This kind of achievement in antenna design and construction 
is solid proof that Kennedy is the name to remember when you are 
faced with antenna problems. 








AVIATION CALENDAR 

Apr. 10-First Annual Lester D. Gardner 
Lecture on the History of Aeronautics, to 
bo delivered by Grover Loening, Mas- 


Ige, Mass 


of Technology, Cam- 
World Con- 


Apr 


Apr. 12-19-.-' 

gtess of Flight, Las vegas, ivcv. 

Apr. 15-17— Second Annual Symposium on 
Information and Decision Processes, Pur- 
due University, Lafayette, Ind. 

Apr. 16-17— 17th Annual Meeting, Aeronau- 
tical Training Society, Desert Inn, Las 
Vegas, Nev. 

pr. 16-18— 11th Annual Southwestern In- 
stitute of Radio Engineers Conference 
and Electronics Show, Dallas Memorial 
Auditorium, Dallas, Tes. 

Vpr. 20-24— Fourth Institute on Current 
Developments in Research Administra- 
tion, American University, Washington, 
D. C. Sponsor: School of Government 
and Public Affairs. 

Vpr. 21-22— Spring Technical Conference on 
Electronic Data Processing, Cincinnati 
Section of the Institute of Radio Engi- 
neers. Engineering Society Bldg., Cincin- 


Apr. 21-23-Ninth Annual Convention, In- 

Ilotel Manhatbn^Ncw'^ork,' N-. y!”* ’ 
Apr. 22-24-1959 Annual Meeting. Institute 
of Environmental Engineers, LaSirlle Ho- 
tel, Chicago, 111. 

Apr. 23— Annual Eastern Regional Meeting, 

national Airport, Baltimore, Md. 

Apr. 23-24-Quarterly Regional Meeting, 
Assn, of Local and Territorial Airlines, 
Bel Air Motor Hotel, St. Louis, Mo. 

Apr. 27-29-1 3th Annual Meeting Aero 
Medical Assn., Statler Hilton Hotel, Los 
Angeles. Calif. 

Apr. 29-Mav 1-First National Metals Engi- 
neering Conference, American Society of 
(Continuecf on page 6) 




. , ; ENGINE 

precision / components 

• BY LAVELLE 


Precision production of jet engine components is a job for 
specialists. Broader use of jet-propulsion in helicopters, 
missiles and drones puts new demands on the high performance 
small jet engine . . . and on the precision workmanship required 
in the manufacture of its parts. “Hot end” components must 
withstand high stresses and temperatures . . . require exacting 
fabrication, welding, machining and inspection ... to close 
dimensional tolerances. 

Lavetle specializes in producing precision sheet metal engine 
components. Combustion chambers, casings, exhaust nozzles and 
housings are typical parts produced in quantity for principal 
turbojet and turboprop engine manufacturers. They depend on 
Lavellc’s experience and facilities for quality workmanship, 
dependable delivery ... at reasonable cost. 

An illustrated brochure details Lavelle’s ability to produce 
the precision aircraft components you need . . . when you need 
them. Write for your copy today. 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, NJ, 
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TRANS-SONICS 


AVIATION CALENDAR 


QUARTECTOR* 

LIQUID LEVEL 
DETECTION SYSTEMS 

for liquid oxygen 
and rocket fuels 




• No moving parts assure unsurpassed reliability 
,• Will not respond to wetting or splashing 


Quartector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within ± 1/32" with a response time of less than 
40 milliseconds. Operating temperature range is from — 425°F to +120°F. 

Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function lest procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900. 


TRANS-SONICS 

l-kemim ImtidumA 


( Continued from page 5) 
Mechanical Engineers, Hotel Sheraton- 
Ten Eyck, Albany, N. Y. 

Apr. 30-May 1— Controllable Satellites Con- 
ference, American Rocket Society, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 

Apr. 30-May 1-Scc< 


\ircraft ! 


: Assn., 


IcAllisti 


May 3-7-Symposium on Electrode Proc- 
esses, Phita, Pa. Sponsors: AFOSR/ 
Chemistry Division and Electromechani- 
cal Society. (Contact Electrochemical 
Society, Inc., 1860 Broadway, N.Y.C.) 

May 4-6— National Aeronautical Electronic 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio. 

May 4-7-Fifth Annual Might Test Instru- 

Instrument Society of America. Seattle 
Section, Olympic Hotel, Seattle, Wash. 

May 5-7-Annual Meeting, California Assn, 
of Airport Executives, Casa Munros Ho- 
tel, Monterey, Calif. 

May 6-8-1959 Electronic Components Con- 
ference, Benjamin Franklin Hotel, Phila. 

May 6-9-1 5th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D.' C. 

May 7-10-Annual Meeting. National Inter- 
collegiate Flying Assn., University of Illi- 
nois' Airport. Champaign, III. 

May 15-16-Spring Meeting, Society of Air- 
craft Materials and Process Engincers- 
Eastem Division, Hotel Staffer, New 
York, N. Y. 

May 18-21-1 8th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Hotel Henry Grady, Atlanta, Ga. 

May 20-22-National Spring Meeting & Ex- 
hibition, Society for Experimental Stress 
Analysis, Sheraton Park Hotel, Washing- 
ton, D, C. 

May 20-22— Second Jet Age Airport Confer- 
ence, American Society of Civil Engineers, 
Shamrock-Hilton Hotel, Houston, Tex. 

May 21-22-1959 Ohio Valiev Instrument 
and Automation Exhibit and Symposium, 
Cincinnati Section, Instalment Society of 
America, Music Hall. Cincinnati, Ohio. 

May 24-Junc 5-Fcderation Aeronautiqne 
Internationale Annual Meeting, Moscow, 


cring 


Mav 25-27-1959 National Tclenn 
Conference on Investigation of , 
Brown Palace and Cosmopolitan Hotel, 
Denver, Colo. Sponsors: American Rocket 
Society, Institute of the Aeronautical 
Sciences, American Institute of Electrical 
Engineers and Instrument Society of 

May 26-28— Supersonic Transport Meeting, 
San Diego Section, Institute of the Aero- 
nautical Sciences, San Diego, Calif. 

June 8-1 1— Semi-annual Meeting and Astro- 
nautical Exhibition, American Rocket So- 
ciety, El Cortez Hotel, San Diego, Calif. 

June 12-21— 23rd French International Air 
Show Lc Bourget, Paris, France. 

Aug. 31-Sept. 5— 10th Annual Congress, 
International Astronautical Federation. 
Church House, Westminster. London 

Sept. 7-13-1959 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng. 
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Space Technology Laboratories is responsible for the over-all systems engineering, technical direction 
and related research for the Air Force Intercontinental and Intermediate Range Ballistic Missile Programs and 
for the highly successful Thor-Able series of icbm range re-entry launches. ■ In addition, stl carries out spe- 
cial experimental projects for such agencies as the National Aeronautics and Space Administration and the 
Advanced Research Projects Agency. On behalf of these agencies and in conjunction with the Air Force Bal- 
listic Missile Division, stl designed and produced the Pioneer I payload, one of the most sophisticated fact- 
finding devices ever launched into space. In addition, stl provided systems engineering and technical direction 
for the Air Force satellite, the Atlas score. ■ In support of these and future requirements, stl’s activities pro- 
vide a medium through which scientists and engineers are able to direct their interests and abilities towards 
the solution of complex space age problems, stl invites inquiries regarding staff openings in any of the five 
major areas of the company’s activities. 



Space Technology Laboratories, Inc., P.O.Box 95004, LosAngeies 45, California 




/ READ 

BUSINESS 

WEEK 


“In the fast-moving 
world of today, every 
executive is faced 
with the need to make 
important decisions 
in an ever-changing 
situation. Events and 
trends and world 
affairs in business 
are a vital ingredient in 
the decision-making 
process. I have found 
that Business Week, 
through its timely and 
concise reporting, 
is an invaluable aid to 
successful management.” 

E. D. GITTENS, Vice-Pres. 
Arma Division 
Amrican Bosch Arma, Corp. 
Garden City, N. Y. 
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MANAGEMENT 




GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, A. I 









in Quality Control . . . . 

3 NEW testing devices — 

the most sensitive ever built — recently 
installed in MRC for the first time anywhere. 


BALL "MAGNAFLUX 

assures metallurgical accept- 
ability for the first time in the 
anti-friction bearing industry. 


ROLL "MAGNAFLUX" 

assures metallurgical perfection by automatic means. 

LARGE "Anderometer" 

to detect micro-geometric innaccuracies in bearing race- 
ways, in larger size bearings than ever before possible. 


61 Years Experience 


plus the latest developments in evaluation techniques 
and records, provide assurance that MRC Bearings have 
the utmost reliability for your most critical applications. 


Urn 


MARLIN- ROCKWELL CORPORATION 


Executive Offices: Jamestown. N.Y. 





Main drive i 


Flap screws 


Angle drives 


Asymmetiy switches 


cutaway 




The newly named Precision 
Products Division of Western 
Gear Corporation has launched 
an intensified program of 
developing systems for the 
aircraft industry. Stepped-up 
research, creative engineering, 
testing and manufacturing 
facilities put this division in the 
forefront of the nation's leading 
suppliers. 

Most recent development is the 
wing flap control system for the 
Convair 880 jetliner. Western 
Gear carried the entire 
completely-integrated system 
through design, testing and 
fabrication, delivering the units 
shown here as well as torque 
tubes, driveshafts, motors and 
r components. 

Complete reliability is the 
engineering and manufacturing 
plus that goes into every 
Western Gear component and 
system. Learn how this fast- 
moving company can help you 
with any needs in aero 
mechanics. 

For full information, write today to: 
WESTERN GEAR CORPORATION 
Precision Products Division 
P.O. Box 182 • Lynwood, Calif. 
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New from SPS Laboratories 


CN 8. ..first self-locking coupling nut 
for fuel, hydraulic and oil lines 




New free-starting, self-locking coupling nut insures vibration-proof tightness— and freedom 
from leaks caused by nut backoff— in fluid system line joints. And the self-contained locking 
action of this all-metal unit eliminates costly techniques in wiring to prevent loosening from 
vibration. Characteristics are given in Bulletin 2488. Write for a copy today. Aircraft/Missiles 
Division, Standard Pressed Steel Co.. Jenkintown 3, Pa. 


Jenkintown » Pennsylvania 



by Swedlow in the manufacture of high temperature 


welded honeycomb core is a major factor in the production 

and performance of advanced aircraft and missiles. 


Swedlow’s new precision automatic machines 
mean thicker, wider and longer blankets of honey- 
comb core with the added features of close 
tolerances, increased production and improved 
deliveries. 

To Manufacturers: Swedlow welded honeycomb 
core means new possibilities in design with the ad- 
vantages of high strength and rigidity-to-weight 
ratios, excellent thermal and fatigue resistance, 
acoustical insulation, vibration damping and cor- 
rosion resistance. 

To Fabricators: Swedlow welded honeycomb core 
means improvements in the arts of machining, braz- 
ing and welding of panels. Swedlow’s quality con- 
trol assures clean, uncontaminated honeycomb core 


with uniform node welds, close tolerances, uniform 
cell sizes and shapes, optimum node widths, flatness 
and bond strengths. 

From Swedlow’s progressive research programs 
in methods and materials will come improved higher 
temperature welded honeycomb cores. Expert tech- 
nical service is available from Swedlow’s applica- 
tions advisory group. 

For full information, contact the Swedlow plant 
nearest you, or write 
for technical bulletin 
“High Temperature 
Welded Honeycomb Formerly Swedlow Plastics Company 
Core:’ Please refer to Ange ies 22, California 

Dept. 10. Youngstown 9, Ohio 






Master Flight Reference 

New General Electric Master Flight Reference System integrates 
direction and attitude changes; guides supersonic aircraft through 
intricate maneuvers such as over-the-shoulder and toss bombing 


signed to help solve the problem of 



GENERAL® ELECTRIC 




Methods of Carburizing Alloy Steels 


Carburizing is a means of impreg- 
nating the surface of steel with car- 
bon, usually to very limited depths. 
Its purpose is to provide a hard, 
wear-resisting “case,” or outer shell. 
Alloy steels, correctly handled, can 
be case-hardened without sacrificing 
desirable core properties. 

There are three types of carburiz- 
ing in general use: 

Liquid, Carburizing — The medium 
here is a hot salt bath composed 
basically of cyanide compounds. The 
steel is immersed in the bath, the 
period of immersion depending upon 
the analysis of the steel and the 
depth of case desired. Liquid carbu- 
rizing is a convenient method of 
producing thin, hard, wear-resistant 
cases, generally within the depth 
range of 0.02 to 0.03 in. However, 
deeper cases may be obtained, the 
actual depths depending upon eco- 
nomics and end uses. 

Gas Carburising — This method 
employs a furnace in which a car- 
bonaceous atmosphere is created; 
i.e., gases that are high in carbon 
components, or those containing 
carbon. Steel subjected to gas car- 
burizing can be case-hardened to 
depths generally ranging from 0.01 
to 0.04 in. When quenching takes 


place immediately after carburizing, 
distortion can be kept to a minimum. 

Pack Carburizing — Where the 
pack method is used, the parts to be 
carburized are buried in a container 
of dry carbonaceous materials. The 
container is sealed tight to prevent 
the infiltration of air, placed in a 
furnace and kept there for eight 
hours or more, the actual time de- 
pending upon the depth of case de- 
sired. Pack carburizing is particu- 
larly suitable where a deep case is 
essential (0.06 in. and over), al- 
though medium cases in the 0.04-to- 
0.06-in. range are possible. 

The carburizing of alloy steels is 
a highly technical subject, and 
Bethlehem metallurgists will be glad 
to help you with any phase of it. 
Feel free to consult with them about 
the results to be expected from 
various analyses and the various 
methods of treatment. And when 
you are in the market for alloy steels 
of any kind, please bear in mind that 
Bethlehem Steel makes the com- 
plete range of AISI standard grades 
of alloy steels, as well as special- 
analysis steels and all carbon grades. 


BETHLEHEM STEEL 
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Earth’s attraction for a 
lightning bolt? 

+ or — , which is up? 

A resonant phenomenon? 

A singularity in a field? 

What is the nuclear "glue" 
for like charges? 

A better comprehension of oharge 

energy conversion is our business 
and charge is one keystone for this 

neutrinos— charge in all its forms. 
In its investigations, Allison calls 
upon the capabilities within General 

as well as the specialized talents 
of other individuals and organ- 
izations. By applying this systems 
engineering concept to new re- 
search projeots. we increase the effec- 
tiveness with which we accomplish 
our mission— exploring the needs 
of advanced propulsion and weap- 


Energy conversion is our business 



'LL! SON 


AVIATION WEEK, April 6, 1959 




THEY CREATE THE IMPOSSIBLE— WITH ALCOA ALUMINUM 
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ANNOUNCING: 

NEW LIGHTWEIGHT 
B.F.GOODRICH 
DE-ICERS FOR YOUR 
PIPER APACHE 


B.F. Goodrich Aviation Products announces a brand new, light- 
weight De-Icer system for the Piper Apache! 

Providing the first practical, low cost ice protection ever 
developed for light aircraft, this new system contains no electrical 
connections. Weight, complete, is approximately 50 pounds— and 
nearly half of this weight can be removed easily for extra load 
capacity during summer flying. 

The lightweight B.F. Goodrich Pneumatic De-Icer operates on 
compressed air which is stored in a compact, reinforced plastic 
accumulator. Guaranteed for 10,000 recharges at 3,000 psi. the ac- 
cumulator provides enough energy for 7 hours of positive de-icing 
action with each full charge when operated on a 3-minute cycle. 

The system performs satisfactorily between -65 C F. and 200 F. 
Cycle and time life is the same as for the regular B. F. Goodrich 
De-Icers used on larger aircraft. 

A complete kit, fully FAA-approved, is now available for the 
Piper Apache. Contact your local B.F. Goodrich Aviation Products 
distributor and see how easily you can have your own Piper 
Apache equipped with this low cost ice protection. Or write: 
B. F. Goodrich A vialion Products, a division of The B. F. Goodrich 
Company, Dept. A W-49, Akron, Ohio. 



B.F.GOODRICH AVIATION PRODUCTS DISTRIBUTORS 
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B.F.Goodrich 


aviation products 


EDITORIAL 


Business Flying's Future 


One of the brightest spots in the entire aviation spec- 
trum is the current growth and future prospects of the 
wide variety of flight operations lumped under the gen- 
eral classification of business flying. The solid expansion 
in this area during the past five years has proved that 
post-war prognosticators covering this subject were right 
for the wrong reasons. Post-war private flying did mush- 
room although neither at the time nor in the manner 
so widely predicted 15 years ago. 

This growth did not begin its significant surge in 1946 
on the crest of returning war veterans anxious to buy a 
low-priced “flivver plane" for fun, instead of a second 
automobile. Instead it started upward in the early 1950s 
with the introduction of the light twin-engine aircraft 
with a sales tag ranging from $32,000 up. Its primary 
customers have been business men— ranchers, salesmen, 
oil operators, doctors, etc., who have an economic need 
for readily available fast transportation. 

Present Stature 

The present stature of business flying was well detailed 
by Erwin J. Bulban, Aviation Week Business Flying 
editor, in our Mar. 9 issue (p. 249). The benchmarks 
located there are truly astonishing and worth repeating. 
A total of 6,416 new private planes sold during 1958 
for a retail billing of over $135 million-plus— just about 
four times the market of only five years ago. Business 
pilots logged 5.3 million hours in the air during 1958. 
'Phis represents a growth of 1507' in the past decade, 
accounts for about 50% of all time in the air and is 1.5 
million more hours than the scheduled airlines of the 
U.S. flew in the same year. In addition, the volume 
of fixed base operations serving this field now is tunning 
at about $500 million annually. 

All of this has been achieved by some radical depar- 
tures from prior tradition in virtually every segment of 
this business— from technical design to financing and 
sales. The manufacturers have made a good start in 
building solid sales techniques to make it more attrac- 
tive and economically feasible for larger segments of the 
American people to fly their own planes. They are pro- 
viding dealers and salesmen with better sales tools and 
guidance, borrowing many of the automobile industry s 
proven techniques for clinching sales, and recognizing 
the need for tightening standards for its dealers, includ- 
ing attractive quarters, adequate number of demonstra- 
tion planes, technically sound service features and finan- 
cial responsibility. They have also developed more 
modern financing methods for both customers and dealers 
with one manufacturer's financial subsidiary financing 
over $1 1 million worth of new aircraft alone during 1958 
and over $30 million since its organization only three 

y future prospects for this continued steep growth curve 
appear to be bright. Federal Aviation Agency Admin- 
istrator E. R. Quesada has been informed by manufac- 
turers that business flying aircraft sales will total a billion 


dollars in the next five years. Instruction flying, which 
was sagging badly only a few years ago, is climbing back 
up the growth curve and increased from 1 .3 million hours 
in 1957 to 1.9 million hours for last year. The annual 
fixed base operations bill will probably double to a bil- 
lion dollar annual rate by 1962 and close to $100 million 
will be spent on research and development for improved 
performance aircraft for the business flying field. 

FAA Recognition 

We have also noticed a growing recognition of the 
importance of this area by the new Federal Aviation 
Agency. The FAA staff handling the business flying 
field has been increased and broken down into special- 
ists for each of its varied segments. The FAA-sponsored 
fly-in to its National Aviation Facilities Experimental 
Center at Atlantic City scheduled for May 9 is another 
indication that this agency plans to devote proper em- 
phasis to this area. We also note that the Air Force 
is promoting private flying. For example. Strategic Air 
Command now has private flying clubs at 50 military 
bases with a total membership of 3,500 military and 
civilian personnel. 'The flying club at SAC headquar- 
ters now has 17 civil planes and expects to log 8,000 
hr. this year. 

Nor is business flying activity’ concentrated solely in 
the wide open airspaces of Texas and California, although 
these areas offer some of the greatest economic use for 
private aircraft. In the heavy traffic density of the New 
York terminal area, LaGuardia Field recorded 39.536 
private and corporate aircraft movements in 1958; Newark 
tallied 20,316 and Idlewild 10,636. All of this was in 
addition to the 91,856 recorded at Teterboro which is 
designated as the major center for this type traffic in the 
New York area. 

Growth Poses Problems 

This continued growth of business flying poses im- 
portant problems for all elements concerned— manufac- 
turers, federal agencies, pilots and owners. As the busi- 
ness aircraft gains greater utility and performance, pilot 
standards must be improved commensurately. Profi- 
ciency with new navigation and flight control instruments 
will become a necessity' instead of a professional luxury. 
Fixed base operators must provide better facilities to 
handle the servicing and maintenance of the growing 
private aircraft fleet. Manufacturers must provide con- 
tinuously improving reliability, performance and safety- 
features in their designs. And the government groups 
concerned with safety' regulation, airport construction 
and financing, design and operation of airways and traffic 
control systems must consider the growing requirements 
of this business flying field and assure it adequate con- 
sideration in the over-all spectrum of aviation activities. 

—Robert Hotz 
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NEW the world’s biggest 


filament-wound fiberglass radome! 


Here it is — twelve feet high, four feet in diameter — the largest filament- 
wound fiberglass radome ever made. This huge form was produced by a spe- 
cial winding process— product of Kidde engineering knowledge and research 
— which results in an extremely high strength-to-weight ratio, plus a maxi- 
mum in physical and electrical uniformity. Furthermore, this Kidde 
continuous-winding process, plastic reinforced by fiberglass, permits the 
construction of fiberglass shapes and forms which were either difficult or 
impossible to fabricate by previous methods. 


Walter Kidde & Company has available complete facilities and personnel 
for the development, testing and production of fiberglass forms. If you have 
a problem in this area — write Kidde today. We’ve solved some pretty tough 
ones in the last thirty years! 


Walter Kidde & Company, Inc., Aviation Division 
418 Main Street, Belleville 9, N.J. 
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In the Front Office 
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(Continued on page 128) 
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Boring into the Heat Barrier 



Extremely high centrifugal forces, plus prolonged operation well 
above 1700 deg. F.l That's the achievement of thousands 
of jet engine turbine wheels and blades investment-cast of Haynes 
high-temperature alloys. 

Resistance to stress, to thermal shock, to erosion, corrosion, 
and to fatigue are typical properties that make these alloys 
so extremely useful in many of the hot spots in today’s jet engines, 
ramjets, missiles, and rockets. 

Whether investment- or sand-cast, wrought, vacuum melted, or air 
melted, there's a Haynes high-temperature alloy to meet your needs. 



ALLOYS 


HAYNES STELLITE COMPANY 





"Haynes” and "Union Carbide” i 


Washington Roundup 


Nuclear-Plane Query 

Rep. Melvin Price (D.-Ill.), chairman of the research 
and development subcommittee of the Joint Congres- 
sional Atomic Energy Committee and an ardent propo- 
nent for pushing ahead with the U. S. nuclear-powered 
plane program, is planning an inspection tour of the 
General Electric nuclear propulsion project at Evendale, 
Ohio, in an effort to find out just how soon this country 
could put an atomic plane into the air. Defense Depart- 
ment also is expected to participate— its delegation headed 
by Deputy Secretary Donald Quarles, a long-time advo- 
cate of the "go-slow” approach. 

Proficiency Flying Cut 

Under pressure from Congress and the White House 
to economize. Department of Defense is tightening up 
on pay for “proficiency” flying by desk officers, as 
predicted by Aviation Week on Feb. 23 (p. 25). Policies 
issued by the Department last week direct that such flying 
"be closely controlled to ensure that the services get the 
maximum effectiveness for each dollar expended.” They 
provide: 

• Annual review of requirements for flying officers and 
assignment of these officers to positions where their aero- 
nautical skills and knowledge will be more effectively 
employed. 

• Reduction in total flying activity by crediting adminis- 
trative and support flying as proficiency training. Previ- 
ously such flights were credited as flying time, but not 
as proficiency training. 

• Annual screening to remove from active flying status 
personnel who can no longer be expected to fill positions 
requiring a rated officer. 

New Cargo Plane 

Meanwhile, Air Transport Assn, officials and techni- 
cians plan sessions with members of the Senate Com- 
merce Committee later this month to discuss Sen. Mike 
Monroney’s (D.-Okla.) proposal for a SI billion invest- 
ment for a fleet of 400 efficient cargo aircraft for military 
airlift and commercial reserve. Monroncy, chairman of 
the Aviation Subcommittee, is vigorously pushing the 
proposal. Monroncy suggests that 100 of the all-cargo 
craft go to the Military Air Transport Service and 300 to 
commercial carriers to be available for military airlift on 
a few hours’ notice. 

Renegotiation Hearings 

House Wavs and Means Committee will start hearings 
on extension of the Renegotiation Act on April 27 with 
testimony In- Renegotiation -Hoard and Department of 
Defense officials. In a letter to committee chairman Rep. 
Wilbur Mills (D.-Ark.), Deputy Defense Secretary Don- 
ald Quarles says Defense wants: 

• To extend the law for two years and three months— 
from the present expiration date of June 30, 1959. to 
Sept. 30, 1961. In the rapidly advancing aircraft, missile, 
and space fields, Quarles says, there is no past production 
and cost experience to assure against excessive profits. 
“Experience has shown that the renegotiation authority 
is an effective method." 

• To authorize the appeal of renegotiation rulings of the 
U. S. Tax Court to the Court of Appeals. Aircraft manu- 
facturers urged this last year. 


• To require the Renegotiation Board to give "due con- 
sideration" to the pricing provisions of incentive type 
contracts. A major complaint of aircraft companies is 
that the Renegotiation Board makes incentive-type con- 
tracts meaningless by recapturing incentive earnings. 

• To require Renegotiation Board in its determinations 
to specifically inform the contractor as to the considera- 
tion and recognition it has given to each of the numerous 
factors listed in the law-reasonableness of costs and 
profits with regard to volume of production, private capi- 
tal investment, extent of risk, inventive and develop- 
mental contribution, etc. 

In Congress 

Other Capitol Hill developments include: 

• Weapon systems. House Armed Services Investigating 
Subcommittee headed by Rep. -Edward Hebert (D.-La.) 
will begin its evaluation of weapon system procurement 
on April 1 3 with testimony from J. L. Atwood, president 
of North American Aviation, Inc. Atwood "all be fol- 
lowed by Courtlandt Gross, president of Lockheed Air- 
craft Corp. 

• Missile management. House Military Operations Sub- 
committee headed by Rep. Chet llolifield (D.-Calif.) 
has canceled hearings with missile contractors originally 
scheduled to begin today and is proceeding to write a 
report weighing Army's "in-house” missile management 
against management of USAF’s program by Space Tech- 
nology Laboratories (AW Mar. 23, p. 34). The subcom- 
mittee staff has interviewed several contractors, including 
Convair, Lockheed Aircraft Corp., Aerojet-General Corp., 
and the Rockctdync Division of North American Avia- 

• MATS, t he l lolifield subcommittee also is scheduling 
a hearing on Military Air Transport Service for the first 
week of May. The subcommittee has criticized MATS 
for developing services competitive with commercial 

• Federal Aviation Agency. House Information Subcom- 
mittee headed by Rep. John Moss (D.-Calif.), is inves- 
tigating charges that Federal Aviation Agency has 
suppressed reports on difficulties encountered with the 
new type altimeter installed in Lockheed Elcctra turbo- 
prop and Boeing 707-120 jet transports. 

• Procurement legislation. Senate Armed Services Com- 
mittee is expected to establish a subcommittee shortly 
to consider legislation sponsored by Sen. Levcrett Salton- 
stall (R.-Mass.) making extensive changes in procurement 
laws aimed at cutting lead time in new military weapons 
development (AW Aug. 18, p. 26). 

Navigation Dispute Lingers 

Despite International Civil Aviation Organization de- 
cision to adopt V-OR/DME-T as the international navi- 
gational system in preference to the British Common- 
wealth sponsored Decca system (AW Mar. 2, p. 24), 
the British can be expected to wage a rear-guard battle 
in favor of Decca. 'Ibc controversial issue was placed on 
the agenda covering last month's meeting here between 
President Eisenhower and Prime Minister Harold Mac- 
Millan but was later removed on the recommendation of 
the Federal Aviation Agency. FAA Administrator Ehvood 
Quesada, who has canceled two trips to England in the 
past six months— including the November trip with Vice 
President Nixon— is now definitely planning to visit 
Britain within the near future. —Washington staff 
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Space Technology 


Sun May Be Origin of Van Allen Radiation 


U. S. lunar probe detects new intensity in belts; 
data indicates inner layer particles are protons. 

By Evert Clark 

Washington— Pioneer IV lunar probe, launched after five days of intense 
solar activity, has shown "almost conclusively'’ that the sun is the origin of 
the charged particles trapped in the outermost Van Allen layer by the earth’s 
magnetic field. 

The probe detected radiation 2 to 10 times as intense as that measured by 
Pioneer III and found the peak of intensity to be 10,000 to 15,000 km. 
farther out from the earth than the peak measured three months earlier by 
Pioneer III. 

Origin of the particles in the inner Van Allen layer is still in dispute but 
“a very ingenious post mortem analysis” of the Explorer IV satellite’s flight 
by the Van Allen group has led to the conclusion that the energetic particles 
in this inner layer definitely are protons. 


These, and a number of other details 
concerning the two belts of particles 
spiraling along the magnetic lines of 
force that surround the earth, were 
disclosed following a two-day seminar 
sponsored by the National Aeronau- 
tics and Space Administration’s The- 
oretical Division. Formal presenta- 
tions on the properties of the 
radiation belts and their geophysical 
significance will be made at a joint 
National Academy of Sciences-NASA- 
American Physical Society Symposium 
here on April 27-29. 

Other highlights disclosed at a press 
conference that followed the seminar: 
• "Solar Van Allen belt” of particles 
trapped by the sun’s magnetic field 
and occasionally expelled toward earth 
may explain the origin of the par- 
ticles found in the outer layer near 
earth, according to Prof. Thonias Gold 
of Harvard University. It also may 
cxplain the paradox of "the very long 
times it seems to take the particles to 
reach the earth as compared to the 
velocities of energies that we know 
that these particles have when they 
get here.” Gold also believes that 
some process similar to convection 
processes in the earth’s atmosphere 
might help explain how the inner 


Anli-ICBM Slucly 

Advanced Research Projects Agency is 
sponsoring an industry competition de- 
signed to find new approaches that can 
be exploited during the next 10-15 years 
in destroying incoming ICBMs. Study 
contracts, totaling about S9 million, may 
be awarded to several firms with differ- 
ent approaches to the problem by the end 
of the month (AW Mar. 2, p. 18). 
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Van Allen radiation layer is formed. 

• “Most important result” from the 
Argus high-altitude nuclear burst ex- 
periments (AW Mar. 30, p. 26), 
according to Prof. Nicholas Christo- 
filos of the University of California, the 
man who proposed them, "was that for 
several weeks the belt, the thin layer, 
this hundred miles or so layer (of elec- 
trons injected by nuclear explosions) 
stayed in the same place without mov- 
ing but maybe 10 or 20 mi., which 
means if there are such convection 
currents, these currents will take a 
scar to go from the outer to the inner 
belt, which is of the order of the 
inner belt lifetime.” The Argus layer 
lay between the inner and outer Van 
Allen belts. 

• Dr. Robert Jastrow, head of NASA’s 
Theoretical Division, said "you can 
feed particles into the radiation layer 
at a very slow rate, but because they 
stay there so long the population of 
particles in the layer can build up to 
very substantial values. And that is 
the key to the formation of the radia- 

“The estimates of the lifetime (of 
a particular particle within the layer) 
depend on altitude, and (they) range 
from seconds at a few hundred kilo- 
meters to years out at a thousand 
kilometers.” Jastrow said tho esti- 
mates go as high as “many” years, 
"meaning one to 10, or something like 
that." This will be discussed further 
at the .April symposium. Particles in- 
jected by the Argus explosions must be 
discussed separately, because "they were 
not fed into the best place for long 
storage,” but were "fed in at rather low 
levels,” Prof. Gold said. 

• Inner belt's origin may be solar, as 
Gold and Jastrow arc inclined to believe. 


or as a result of the beta decay of neu- 
trons into protons and electrons, as 
Dr. S. Fred Singer of Maryland Univer- 
sity and Christofilos are inclined to be- 
lieve. Christofilos said he has not 
excluded the possibility of “very dense 
jets coming from solar particles.” Those 
who attended the seminar believed that 
beta decay hypothesis could be ex- 
cluded as far as outer belt is concerned. 

• “Presence of a minimum between the 
peaks of the two belts seemed to con- 
ference participants to be very difficult 
to understand," Jastrow said. "In other 
words, you can understand that there 
is a large concentration of particles fed 
by the sun, let us say. You can under- 
stand that there are particles at lower 
altitudes fed by beta decay or other 
means. But you can not on any clear 
mechanism understand why one belt 
is not merged into the other, but why 
there should be a gap instead.” One 
suggestion was that an irregularity in 
the magnetic field over South Africa 
is so located that it might account for 
the gap “because the particles . . . when 
they come to this hole over South 
Africa, fall into it. They descend into 
somewhat lower altitudes than they 
would if the field were perfectly 
smooth. At lower altitudes they hit 
more air and they get taken out of the 
radiation layer.” 

• Space vehicle, traveling at the time 
of an effective solar outburst, "might 
sec a great intensity of flux, not only 
the captured flux in the earth’s field, 
but far out, far away,” Gold said. Tin's 
would be the case if the sun's mag- 
netic field is focused out in space be- 
yond the earth, and the earth happens 
to pass through a part of the field, as 
Gold believes probable. The intensity 




Sikorsky S-60 Crane Makes First Flight 

Sikorsky’s S-60 flying crane helicopter made its first flight the day after the United Aircraft Division rolled out the Navy HSS-2 turbine heli- 
copter (AW Mar. 30, p. 30). By last week it had amassed 9hr. flight time. The rotor system and two Pratt & Whitney R2800 pis- 
ton engines are the same as those of the company’s S-56 permitting Sikorsky to compress its test program and to fly the S-60 to Ft. 
Bragg, N. C„ late last week for an Army demonstration. The present ship uses a tail wheel landing gear layout. However, the company is 
testing on an S-56 bailed from the Navy a twin boom tail rotor system that would permit using a nose wheel instead, enabling free access 
for loading from the rear. The cockpit features a novel swiveling scat for the pilot, so that he can face forward in flight or backward in 
load handling (AW Oct. 13, p. 29). Various turbine engines arc in consideration with GE T64s or P&W |T12s frequently mentioned. 


detected by a space vehicle might be 
“as great as the intensity that occurs 
in here, or even more.” and probably 
would last only a couple of hours. Im- 
plications of this for manned spice 
flight will not be known until man 
knows the nature and the spectrum of 
the radiation, according to Jastrow. 

• If the solar origin theory is correct, 
all effects would be expected to be 
greater at Venus, which is closer to the 
sun and is believed to have a magnetic 
field. 

• It is “very probable” that auroras are 
caused by the outer-belt and “proba- 
ble” that the Van Allen layer heats the 
upper atmosphere. “Surprising result” 
of a hotter atmosphere cAcr Ft. 
Churchill in the Canadian Arctic than 
over Arizona has been discovered by 
rocket firings from both locations. 
Earth’s magnetic field funnels the 
trapped particles into the auroral re- 
gion, apparently causing the heating. 
Lunar Probe 

Pioneer III, an NASA-Armv lunar 
probe fired last Dec. 6, measured out to 
110,000 km. Its measurements indi- 
cated that the radiation belt actually 
was two belts, that it extended out from 
the center of the earth to 60,000 km., 
and that it had centers or peaks of in- 
tensity at 1 3,000 km. and 25,000 km. 

Pioneer IV, launched on Mar. 3 


following five days of intense solar and 
auroral activity, found little change in 
the intensity of the inner zone but 
intensity of the outer zone was greater 
than Pioneer Ill’s readings by a factor 
of at least two-an interpretation fa- 
vored by the Van Allen group-and 
possibly as high as 10, an interpretation 
favored by others at the conference. 
The highest scaler carried in the probe 
did not function properly, leading to 
the ambiguity. 

The probe also found that the peak 
intensity shifted outward from the 
earth's center by 10,000 to 15,000 km. 
to a distance of about 35,000 km. It 
also found that at a point where Pi- 
oneer Ill’s data had leveled off into 
a few counts per second per square 
centimeter. Pioneer IV's data was show- 
ing higher fluctuations by a factor of 
four to 10 over a period of some addi- 
tional 10,000 to 15,000 km. This 
amounts to an extension of the “rag- 
ged" outer edge of the outermost layer 
from about 60,000 to about 70,000 km. 

Peaks of intensity as judged by Pio- 
neer III were 10,000 counts/scc./sq. 
cm. for the inner and 30,000 counts 
for the outer zone. Minimum count 
was about 3,000 at some 16,000 km. 
Counts for Pioneer IV’s flight have 
not been revealed in numbers. 

Implication is that the magnetic field 
of the earth disappears into the general 


noise level of interplanetary plasma and 
fields at about 60,000 to 80,000 km., 
or about 10 earth’s radii, Jastrow said. 

Outer belt has a strong “soft” radia- 
tion component which probably is 
electrons of about 50,000 volts,' ac- 
cording to the Van Allen investiga- 
tors. Soviet scientists also have said 
as a result of Mechta's flight that the 
outer belt definitely contains electrons 
in its soft, or less energetic component. 

Van Allen's group also has found a 
penetrating component in the outer 
belt— either electrons of energy greater 
than 600,000 volts or protons with 
energies of the order of 100 million 
volts or greater— but they are in lesser 
numbers than the "soft' 1 electrons. 
Inner Belt 

In the inner belt, the Van Allen 
group has definitely concluded that 
the hard, penetrating particles are pro- 
tons. The softer particles, which out- 
number the hard by 10,000 to one, 
may be either protons or electrons. 

Gold believes that the evidence 
from Pioneer IV’s flight “is very 
strongly suggestive, if not an absolute 
proof" that "a solar stream came and 
hit the earth,” feeding fast particles 
into the trapped-partielc area and leav- 
ing "a little bit of disturbance in the 
particle content and in the (magnetic) 
field, too, for a few days.” 
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Blowlamp, Backfill Design Data Detailed 


Budapest— New design details and 
performance specifications of the Ilyu- 
shin I1-M0 (NATO code-named Blow- 
lamp) and the Yakolev Yak-12 (Back- 
fin), two of the Soviet Air Force’s 
newest bombers, have been reported 
here. 

The two 1 ,000-mph.-class bombers 
are now in active service, according to 
the Hungarian magazine Repules (Avia- 
tion), and are replacing the subsonic 
Ilyushin 11-28 which has been produced 
in quantity and has been in service for 
years with satellite air forces as well as 
Russian squadrons. Source of the in- 
formation used in the Hungarian arti- 
cles was described as recently released 
Russian data. 

The Yak-42 Backfin medium bomber 
has a maximum gross weight of 128,000 
lb. and a listed top speed of 985 mph. 
(Mach 1.28) at 49,000 ft. and cruise 
speed is 600 mph. at 42,600 ft. Its 6% 
thick wing has a crescent planform with 
a leading edge sweep of 60 deg. on 
the inner panels and 46 deg. on the 

Powerplants in the Backfin are two 
AM-3 axial flow turbojets (AW Mar. 
30, p. 39) delivering approximately 

1 8,000 lb. thrust each without augmen- 
tation and 22,400 lb. with afterburner. 
The engines are located side by side in 


the aft section of the fuselage, and the 
air intakes are well forward on the fuse- 
lage just behind the cockpit. They arc 
shoulder type intakes just above the 
wing which is in a mid-wing location. 

The Hungarian source describes the 
Backfin as the first Soviet aircraft with 
built-in installations for booster rockets. 
These rocket engine locations arc on 
either side of the fuselage just behind 
the trailing edge of the wing. 

Range of the Yak-42 is given as 1,860 
to 2,500 mi. depending upon the load. 
Maximum bomb capacity is just over 
six tons, and the aircraft also can carry 
reconnaissance equipment. 

Blowlamp Gross Weight 

The 11-140 Blowlamp is about half 
the gross weight of the Backfin, weigh- 
ing a maximum of 65,000 lb. It also is 
somewhat slower than the Backfin, with 
a top speed of 910 mph. at 39,500 ft. 
and a cruise speed of 700 mph. Maxi- 
mum speed at 56,000 ft. is given as 
725 mph. 

Blowlamp is apparently the first 
operational USSR aircraft with podded 
engines. Two M-209 engines without 
afterburners are carried, one under each 
wing. 'Hie wing is swept 50 deg. on 
the leading edge and mounted high on 
the fuselage with pods suspended from 


rather long pylons. Each engine de- 
livers approximately 18,000 lb. thrust. 

Bomb load of the Blowlamp is a 
maximum of 4,850 lb., and it may be 
carried internally or externally. Range 
of the two-place bomber on a combat 
mission is given as 745 mi. if it ap- 
proaches the target at better than 

40.000 ft. It could spend 35 min. in 
a high-altitude action above the target 
on this mission, according to Repules. 
On a low-level mission, the radius of 
action is 360 mi. with only 15 min. 
of combat. 

Both the Backfin and the Blowlamp 
are equipped with tail turrets each 
carrying a 37 mm. radar-directed can- 
non. Additional armament aboard the 
Backfin includes six 105 mm. guided 
rockets for use against aircraft. The 
Blowlamp carries 18 guided rockets for 
attacking air or ground targets. 

Physical characteristics of the Yak-42 
medium bomber include a wing span of 
67 ft.; length 100 ft.; height 26.5 ft.: 
wing area 900 sq. ft.; aspect ratio of 
four; dihedral of — 3 deg.; empty weight 
of 55,600 lb.; fuel weight of 59,500 lb.; 
lubricant weight 440 lb.; maximum 
landing weight 74,000 lb.; landing speed 
158 mph.; maximum rate of climb 

24.000 fpm.; service ceiling 64,000 ft.; 
takeoff run of 6,100 ft. over 49 ft. ob- 
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staclc; landing run of 5,400 ft. without 
braking parachute. 

The aircraft’s full span leading edge 
slats apparently are large enough to pro- 
vide an increase in wing area when they 
arc extended. The plane also includes 
a glassed-in bombardier’s compartment 
in the nose similar to that on the 
Tu-104 jet transports, with the bombing 
radar located on the underside of the 
fuselage behind this position, and. one 
boundary layer fence on each semi-span. 

Crew complement of the Yak-42 was 
not given exactly, but a total crew 
weight of 660 lb. was reported. On 
other Soviet aircraft, about 190 lb. is 
allowed per man for crew weight, but 
this figure apparently varies slightly 
with the design. It is probable that the 
Yak-42 carries three men at a design 
weight of 220 lb. per man rather than 
four men at 165 lb. each. 

Additional physical characteristics of 
the 11-140 Blowlamp include: wingspan 
58.4 ft.; length 71.8 ft.; height 21 ft.; 
wing area 695 sq. ft.; aspect ratio of 
four; weight empty 34,000' lb.; fuel 
weight 25,600 lb.; lubricant weight 660 
lb.; landing speed 146 mph.; landing 
run without parabtake of 4,750' ft.; land- 
ing run with parabtake of 2,630 ft; take- 
off distance over 49 ft. obstacle of 3,670 
ft.; ceiling of 59,800 ft. 

Tandem Gear 

The Blowlamp has a tandem land- 
ing gear that retracts into the fuselage. 
Two tires are on each wheel. The para- 
brake on the Blowlamp is 17 ft. in 
diameter. 

The Backfin landing gear is tricycle 
type that retracts into the fuselage. 

Blowlamp was first publicly displayed 
at Kubinka military airfield near Mos- 
cow in 1956 just after the Tushino air 
show (AW July 2, 1956, p. 26). Proto- 
type Blowlamp was spotted during re- 
hearsals for the air show but failed to 
appear in the air on the day of the 
Tushino show. It was displayed on the 
ground at Kubinka for Gen. Nathan 
Twining, then USAF chief of staff, and 
his staff. 

Gen. Twining recently testified be- 
fore the House Armed Services Com- 
mittee that he had no information on 
what had happened to the Blowlamp 
program since he saw the prototype and 
said there was no evidence that it had 
been put into production or operational 

Backfin was first spotted in the air 
around Moscow in June, 1957, during 
rehearsals for the annual Tushino show 
(AW Sept. 9, 1957, p. 30). The 1957 
air show was canceled because of the in- 
ternal political battle in the Commun- 
ist hierarchy that resulted in the emer- 
gence of Nikita Khrushchev as the top 
leader. Aviation Week published an 
artist’s sketch of Backfin on (Jan. 20, 
1958, p. 39). 
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New Soviet Submarine, Bomber 
Reported by Defense Officials 


By Ford Eastman 

Washington— New-type Soviet sub- 
marine, probably equipped with guided- 
missiles, and a Russian long-range 
bomber with capabilities “away beyond” 
existing types were reported by Defense 
Department officials in testimony be- 
fore the House Defense Appropriations 
Subcommittee released last week. 

Bare details of the bomber were re- 
ported to the subcommittee by Air 
Force Gen. Nathan F. Twining, chair- 
man of the Joint Chiefs of Staff. Gen. 
Twining told the subcommittee that the 
Soviets are "building -a new bomber 
now, which we have seen, away beyond 
the capability” of the turbojet Bison 
or turboprop Bear long-range bombers. 
The bomber. Gen. Twining said, "is a 
kind of big delta wing, with very long 
nose section and long engines. We do 
not know quite what it is yet. but it is 
an advanced heavy bomber.” 

As reported in. an exclusive Aviation 
Week story last Dec. 1 (p. 26), the 
Soviet aircraft described by Gen. Twin- 
ing was reported as the prototype of a 
nuclear-powered plane designed to per- 
form specific military missions. 

Adm. Arlcigh Burke, chief of naval 
operations, told the subcommittee that 
a new type submarine has been sighted 
and that the Soviets are begining to 
send it oil sea trials. The submarine is 
not nuclear-powered. Adm. Burke said. 
He added, however, that, since the 
Soviets have reduced production of con- 
ventional submarines (AW March 9, 
p. 82), they probably arc turning to 
nuclear-powered craft guided missile 
submarines or a combination of the two. 
or possibly to a new design, of conven- 
tional long-range vessel. 

Defense Testimony 

Highlights of other Defense Depart- 
ment testimony included: 

• Defense Secretary Neil H. McElroy 
said he did not look upon the Minute- 
man solid-fueled intercontinental bal- 
listic missile now in the development 
stage as an ultimate missile or as the 
only strategic weapon the U. S. will 
need. Solid fuel, he said, will not per- 
mit the lifting of as big a warhead as 
liquid fuel, and Minutcman will com- 
plement. rather than replace liquid 
fueled missiles and manned bombers. 
He said the Fiscal 1960 budget con- 
tains S260 million for Minuteman. De- 
fense Department, he added, "applied" 
to the program in Fiscal 1959 SI 14 
million above that originally programed 
without using the extra S90 million ap- 
propriated by Congress. This was ac- 


complished by cuts and cancellations 
in other Air Force contracts. 

• Soviet Union is clearly ahead of the 
U. S. in missiles of less than the 
l.OOO-mi.-range, and the reason the 
U. S. may be behind Russia in inter- 
continental ballistic missile production 
within two to three years is that the 
U. S. also- plans to rely upon other de- 
livery systems, the Russians primarily 
upon ICBMs. 

• Gen. Twining said the Joint Chiefs 
have made 18 airlift studies since ap- 
propriations hearings last year and four 
out of five members of the Joint Chiefs 
were in agreement that airlift capability 
was adequate as a basis for planning to 
meet limited and general War situations. 
Dissenter apparently was Armv Gen. 
Maxwell Taylor. 

• The U. S.. McElroy said., has decided 
upon a combination of dispersal and 
hardening of missile sites as protec- 
tion against destruction during attack, 
"This way.” he said, "if you have 10 
launching sites and he (the enemy) puts 
a salvo of 1 0 missiles against what was 
your old concentrated site, they may all 
impact on one of the dispersed, sites so 
you have nine left. That wav. he has to 
have a much greater initial attack ca- 
pability in order to knock us out.” 

Highlights of Air Force testimony in- 
cluded: 

• Aircraft procurement funds— Maj. 
Gen. James Ferguson. USAF director 
of requirements, said the Air Force is 
requesting $4,409.1 million in new ob- 
ligational authority for Fiscal 1960 
which will permit it to carry out an 
aircraft procurement program totaling 
$4,813.9 million as compared with 


Republic Layoff 

New York— Republic Aviation Corp. 
will lay off 2.300 employes as a result of 
USAF's decision to change its order for 
the F-105E two-seat all-weather fighter 
bomber to an equal mimbcr of F-105D 
single-scat all-weather fighter bombers. 

F-ight F-l05Es currently in production 
will be converted to F-105Ds. Produc- 
tion of the F-105B single-scat day fighter 
bomber ends this year and will be suc- 
ceeded bv the F405D. 

Layoffs' will be necessary since several 
months are required to order and receive 
parts and to rearrange production sched- 
ules for the changed program, according 
to Mundy I. Pealc. Republic president. 
Republic currently employs 17,000 pet- 
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55,191 million for Fiscal 1959. Pro- 
curement program calls for a total of 
703 aircraft, Ferguson said. The pro- 
gram also provides for nearly 300 jet 
training aircraft, 10 jet cargo transports 
and 18 C-130Bs, plus 14 additional in 
Fiscal 1959. 

• Nuclear-powered aircraft need— Gen. 

Ferguson said the Air Force needs a 
nuclear-propcllcd plane to achieve the 
endurance needed to give more flexi- 
bility in the bomber force and to in- 
crease the efficiency of the airborne 
alert operations. 

• Missile procurement— Gen. Ferguson 
told the subcommittee that new obliga- 
tional authority requests for Fiscal 1960 
in this category totals $2,601.2 million 
and will finance a program totaling 
$2,763.1 million as compared with a 
Fiscal 1959 program of $3,060.8 mil- 
lion. About 55% of the funding pro- 
vided will be for production and devel- 
opment of the Atlas and Titan ICBMs 
and development and testing of the 
Minutcman. Development, test and 
evaluation support effort amounts to 
$885.2 million. 

• SAGE progress-Five facilities of the 
SAGE early-warning system are now in 
operation and five more will become 
operational by end of 1959. 

• Soviet lunar probe— Air Force Secre- 
tary James H. Douglas, told the sub- 
committee that the Russians apparently 
had two and possibly three failures be- 
fore successfully launching a lunar 
probe earlier this year (AW Jan. 12, p. 
26). He said they also have had failures 
in satellite launchings. 

• Manned-bomber advantages — Gen. 
Thomas D. White, Air Force chief of 
staff, said one advantage of the bomber 
over the ICBM is that it can carry mul- 
tiple nuclear weapons. It also can carry 
a much bigger yield and variety and it 
can be redeployed, Gen. White pointed 
out. In addition, he said, it has a 
greater potential for use in limited war. 
Because of the low circular probable 
error of the modern jet bomber and the 
high yield of the weapons which can be 
carried, only one independently aimed 
multrmcgaton bomb is required to as- 
sure a 90% probability of destroying a 
point target, Gen. White said. 

Navy testimony included: 

• Polaris funds for Fiscal 1960— Navy 
Secretary Thomas S. Gates, Jr., testi- 
fied that the Defense Department is 
requesting $611,568,000 in new ob- 
ligational authority for the solid-fueled 
submarine-launched Polaris ballistic 
missile. This amount, he said, will 
provide for completion of funding of 
one new construction tender; advance 
procurement items for three fleet 
ballistic missile submarines to be in- 
cluded in the Fiscal 1961 shipbuild- 
ing program; continuation of missile 
development; research on the com- 


mand communications system; opera- 
tion of test ships; operation and con- 
struction of support facilities, and 
training of personnel. 

• Conventional powered aircraft car- 
rier— Carrier proposed in the Fiscal 
1960 program, Gates said, will be an 
improved version of the Forrestal 
class. It will have two twin Terrier 
missile-launching systems, an auto- 
matic all-weather landing system and 
be capable of operating aircraft weigh- 
ing up to 80,000 lb. 

• Aircraft size— Burke told the sub- 
committee that the Navy has re-ached 
what it believes to be the limit in air- 
craft size and landing approach speeds 
for carrier operations. 

• Pacific Missile Range— Fiscal 1960 
budget submitted bv Navv contains 
5126.188 million in new obligational 
authority for development of the 
range. Gates said. Funds will be used 
to extend the capability of the sea 
testing range from 250 to 500 naut. 
mi., provide increased reliability in 
the impact location system of the 
intermediate range ballistic missile 
tiaining range, provide additional 
facilities, complete the 1RBM train- 
ing range by installation of facilities at 
Midway and Enivvctok, convert and 
provide partial instrumentation for a 
merchant hull to serve as range ship 
to extend range facilities into ocean 
area for satellite recovery and to give 
increased flexibility to the range. 

• Reconnaissance satellites employing 
optics, infrared and radar- Adm. Burke 
said such weapons will not present 
too much of a problem for aircraft 
carriers. The satellite, he told the 
subcommittee, would have to be at a 
verv high altitude to remain in orbit, 
and will not be able to determine the 
position of a ship with accuracy. 

• Anti-submarine warfare— Cates said 
the Navy is working on fast hydrofoil 
boats with a 200-mi. radius. It also is 
working on high-speed dunking sonars 
with improved search speed and devel- 
opment of new sonar ships. 

Armv testimony included: 

• Nike Zeus anti ICBM funding-Army 
Secretary Wilber Bruckcr said he had 
recommended about 51 billion for 
Fiscal 1960 to expedite development 
and initiate production of long lead 
time items in the Nike Zeus system. 
William Holaday, Defense Department 
director of guided missiles, approved 
$626 million, but the final budget fig- 
ure was cut down to $300 million for 
research and development only. 

• Continental air defense— Gen. Max- 
well D. Taylor, Army chief of staff, said 
at the end of Fiscal 1959 there will be 
62 surface-to-air missile battalions on 
site and operational. By the end of 
Fiscal 1960, it will be increased by one 
battalion to 63. In addition there will 


be 10 battalions deployed at overseas 

• Surface-to-air missile procurement— 
Procurement in Fiscal 1960 will be 
lower than either of the two previous 
years, Gen. Taylor said, because of the 
elimination of the Redstone program 
and the lower level of procurement for 
ground handling equipment. However, 
funds are included in Fiscal 1960 to im- 
prove Nike Hercules performance 
against jamming by radar and other 
electronic countermeasures. 

• Cancellation of Dart anti-tank pro- 
gram— Secretary Brucker said the Dart 
guided anti-tank program was termi- 
nated last September in the interests of 
efficiency and economy. 

• Improvement program for Honest 
John system— Brucker said the project 
will be’ completed within the next two 
years. Improvements will provide 
higher mobility, increased accuracy and 
longer range in comparison with the 
currently operational Honest John 
surface-to-surface missile. 


Backlog Increases 
At General Dynamics 

General Dynamics Corp. reported a 
backlog of over $2 billion at the end 
of 1958, a year in which the corpora- 
tion recorded sales of $1,511,456,261 
and earnings of $36,729,113. 

These totals were second only to 
1957’s record sales of $1,562,53S,900 
and earnings of $44,278,763. The 1958 
earnings were equivalent to 53.71 a 
share, compared with $4.80 a share the 

Besides the backlog listed, the cor- 
poration also had contracts under nego- 
tiation at year end totaling 5645 mil- 
lion. The 1958 total of $2,095 million 
compared with $1,750 million a year 

Other financial reports: 

• Bell Aircraft Corp. sales in 1958 
dropped to $182,887,229, compared 
with 5202,252,534 the vear before, but 
earnings rose from 54,346,429 or 51.62 
a share in 1957 to $4,758,790 or 51.77 
a share last year. Commercial sales ac- 
counted for 35% of the corporation’s 
net income. 

• Kaman Aircraft Corp. sales rose $6 
million to total 521,422,642 in 1958. 
Earnings also increased from $467,732 
in 1957 to $513,012 in 1958. 

• Fairchild Engine & Airplane Corp. re- 
ported a net loss of $17,435,761 for 
1958 after a 55,840,000 bix credit 
primarily due to write-downs on its 
F-27 turbine transport program. Back- 
log declined from 5170 million to 5130 
million. Sales declined from $158,621.- 
612 in 1957 to $148,016,589 in 1958. 
The company had earned 5503,331 in 
1957. 
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Argus Potential as Weapon Described 


By Ford Eastman 

Washington— Total area blackout of 
radar and radio communications could 
be produced from high-altitude nuclear 
blasts similar to the Project Argus tests 
of last August and September (AW 
Mar. 23, p. 35; Mar. 30, p. 26) in order 
to disrupt the reaction capability of a 
nation under attack, according to Roy 
W. Johnson, director of Defense De- 
partment's Advanced Research Projects 

Testifying before the Senate Subcom- 
mittee on Governmental Organization 
for Space Activities, Johnson said the 
Project Argus tests indicated that strate- 
gically placed high-altitude nuclear 
blasts could result in total blackouts of 
radio and radar in certain areas. As an 
example, he said the explosion of a 
nuclear weapon in outer space in the 
Indian Ocean area probably would re- 
sult in a total blackout for various 
periods of time of all radar and radio 
communications in the Moscow, Stalin- 
grad and Leningrad areas. 

Release of a nuclear weapon by the 
Soviet Union in a strategic location also 
could similarly blackout radar and radio 
communications here. Johnson said. 

Johnson said that the U.S. has not 
yet correlated all the information gained 
from the Argus tests and that some of 
the initial conclusions may have to be 
altered. He also told the subcommittee 
that: 

• Studies are under way on a project 
to place a 1,000-ton manned platform 
into space using the detonation of small 
atomic bombs for lift. Studies will cost 
about 51 million. 

• It would be possible to conscript sci- 
entists and engineers for duty on mili- 
tary space projects much in the same 
manner as professional men are now 
drafted for duty in the armed forces 
but that he would be opposed to any 
such action. 

• He does not feel that the military- 
civilian liaison committee as provided 
in the National Space Act of 1958 is 
necessary because persons concerned 
with military and civilian programs at 
a working level will, of necessity, co- 
operate. 

• It would be impossible to have a 
single space program. He said that after 
initial military' and civilian space ex- 
ploration requirements arc determined 
space requirements will be entirely 
different, including the type of hard- 
ware and boosters needed for varying 
missions. 

• Improvements in the satellite detec- 


tion fence now under construction in 
the southern U. S. will make it impos- 
sible for any country to orbit a satellite 
at least one square meter in size at 
altitudes of up to 1,000-mi. without the 
U. S. knowing it. Other improvements 
within a year should increase the ceil- 
ing to 3,000 mi. 

• Almost half of ARPA’s total person- 
nel strength of 80 is engaged in re- 
search for a defense against intercon- 
tinental ballistic missiles, including the 
death ray concept. 

• ARPA may place a contract with the 
Rand Corp.’ to detail where and how 
far the U. S. can go into space during 
the next 20 years. 

• ARPA lias saved the nation “hun- 
dreds of millions” of dollars by prevent- 
ing duplication of space projects but 
that it must remain a coordinating 
agency and not become a fourth operat- 
ing agency. 

• In the event of a total Strategic Air 
Command alert, there some present, 
and vital communications would be dis- 
rupted bv sun spot interference This 
could be corrected by a military com- 
munications satellites. 

Johnson will continue to recommend 
that the Army Ballistic Missile Agency 
remain within the Defense Department 
rather than be transferred to the Na- 


Titan Guidance Switch 



Spark Plug. Kcarfott, Minncapolis- 
Honcvwell and Northrop’s Nortronics 
Division. 

tem. originally developed for the Titan, 
was reassigned to the Convair Atlas last 
summer when USAF decided that mass 
salvo capability and (amnung invulner- 
ability of inertial guidance outweighed 
the somewhat better accuracy of the 
General Electric-Burroughs Atlas radio 

time, radio command guidance system 
being developed for Titan by Bell Tele- 
phone Laboratories and Remington 
Rand as a backstop to Anna’s inertial 
system was assigned to Titan. Now Air 
Force plans to go all-inertial in all its 
ICBMs. but is reluctant to put all of its 
eggs in the Anna basket. (For details on 
growing inertial guidance market, see p. 

52.) 


tional Aeronautics and Space Adminis- 
tration as proposed by NASA. 

T. Keith Glennan, NASA adminis- 
trator, told the subcommittee that: 

• Top-level Space Council, established 
by law as the nation's top policy group 
on space matters, holds no regular 
meetings. Four meetings of about two 
hours each have been held over the 
past five months-Sept. 24, Oct. 9, Dc'c. 
3, and Mar. 2. All of the meetings were 
presided over by the President. 

• Executive secretary to manage the 
functions of the Council has not yet 
been appointed. The Space Act author- 
ized a secretary, to be appointed by the 
President and confirmed by the Senate, 
at a salary of $20,000 a year. An "act- 
ing secretary," Franklin Philips, is now 
with NASA at 516,500 a year. 

Glennan repeatedly declined to give 
the subcommittee, headed by Sen. 
Stuart Symington (D.-Mo.), any infor- 
mation on the deliberations of the 
Council, on the grounds that it is a 
confidential advisor to the President. 

Glennan’s report on the steps in the 
development last year of the first mili- 
tary-civilian space program showed that 
the Council did not figure porminently. 

First, there were meetings between 
representatives of NASA and the De- 
partment of Defense on the division of 
effort. Two meetings were held, both 
presided over by Dr. James T. Killian, 
the President's scientific advisor. Par- 
ticipants were Deputy Secretary of 
Defense Donald Quarles, Dr. Herbert 
York, Defense Department director of 
research and engineering; Lawrence 
Gisc and Dav id Young, of the Advanced 
Research Projects Agency; Glennan; Dr. 
Hugh Dryden, NASA deputy adminis- 
trator. and Abe Silverstien, NASA di- 
rector of space flight development. The 
programs were then “costed” by De- 
fense and NASA and presented to the 
Budget Bureau, which eliminated the 
request for construction facilities. 

The national space program reaches 
the President via the Budget Bureau. 
Glennan said, and the President can 
then ask advice of National Aeronautics 
and Space Council if he wants. 

Glennan said that Dr. Killian also 
serves as chairman of the working level 
civilian-military committee to resolve 
duplications between ARPA and NASA. 

Sen. Symington protested that there 
is no over-all national space program, 
nor even plans to develop one. Glen- 
nan replied, however, that, although 
there is no "one ball of wax,” all the 
individual projects “add together into a 
national program.” 
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Space Technology 

Detailed Sun Pictures Recorded 
By ONR Aerobee-Hi Rocket 


Washington— First highly detailed 
photographs of the entire sun. using 
ultraviolet radiation originating in the 
outer portions of the solar atmosphere 
were obtained on March 13 from an 
Aerobee-Hi rocket at 123 mi. altitude. 

Specially developed camera and film 
which were sensitive only to light of the 
Lyman-alpha line of hydrogen in the 
ultraviolet region of the electromag- 
netic spectrum produced photographs 
which indicate that such radiation is 
emitted from spots and patches over 
the solar surface. 

Tests were conducted by Office of 
Naval Research scientists as part of the 
U.S. participation in the International 
Geophysical Year program, under 
sponsorship of National Academy of 
Sciences. Rocket carrying the special 
photo equipment was launched from 
White Sands Missile Range. 

Ultraviolet and X-ray radiation from 
the sun, impinging upon the earth’s 
atmosphere, produces the ionspheric 
layers in the upper atmosphere which 
reflect radio waves in the high fre- 
quency (HF) band and at lower fre- 
quencies used for long-distance com- 
munications. Sun spots and other 
extreme solar disturbances are known 
to produce disruptions in long-range 
radio communications and changes in 
propagation. Scientists also suspect 
that such solar radiation may play an 
important role in determining terrestrial 
weather conditions. 

Because this radiation is attentuated 
by the earth’s atmosphere, it has been 



FIRST ultraviolet photograph of the sun’s 
atmosphere was taken from an Acrobce-Hi 
weather research rocket fired by Naval Re- 
search Laboratory scientists to an altitude of 
123 mi. from White Sands. N. M., on 
March 13. Hot clouds of hydrogen gas 
(white areas) arc -4,000-6,000 mi. above sun. 


impossible previously to make an ultra- 
violet photograph of the sun from the 
earth. This had made it impossible to 
correlate the intensity and location of 
such solar radiation with the same 
phenomena as viewed in the visible 
light spectrum through telescopes. 

During the recent experiment, simul- 
taneous photographs of the sun were 
made on the earth using solar radia- 
tion emitted at two other wavelengths, 
the red line of hydrogen and the violet- 
K line of ionized calcium. Photographs 
were made at the Mount Wilson 
Observatory in California, the McMath- 
Hulbert Observatory in Michigan, the 
Air Force Observatory at Sacramento 
Peak in New Mexico and at Naval Re- 
search Laboratory in Washington. 

The rocket-made Lvman-alpha 
photographs show the solar weather 
pattern at the highest level in the solar 
atmosphere yet studied over the entire 
solar surface, with the calcium-K line 
mapping the atmosphere farther down 
into the interior and the red line of 
hydrogen photos showing the pattern 
still lower in the solar atmosphere. 

In combination, the three- will give 
a three-dimensional picture of the 
processes taking place in the sun’s 
atmosphere. NRL scientists say. When 
viewed by the extreme ultraviolet light 
of hydrogen, the sun appears extremely 
stormy. The same bright disturbed 
areas also can be seen in the photo- 
graphs made by ground observatories, 
but are smaller and less conspicuous. 
This agrees with present theories of 
ascending columns of turbulent gas 
spreading, combining and merging as 
they stream out of the sun. 

Traces of these gases are believed to 
reach the earth. During periods of 
great solar activity’, they produce aurorae 
and magnetic storms and seriously dis- 
rupt long-range radio communications. 

Through the use of rocket astron- 
omy, NRL scientists hope to be able to 
obtain daily solar weather reports and 
use them to predict their reactions on 
the earth’s weather and radio commu- 
nications. 

The camera used to make the ultra- 
violet solar photographs was developed 
by NRL over the last four years. Be- 
cause ultraviolet radiation is absorbed 
by any material, a conventional lens 
could not be used. The camera had to 
be constructed using diffraction grat- 
ings, which function as optical mirrors 
and filters to pass only ultraviolet Ly- 
manalpha radiation. 


Special film also had to be developed 
because the gelatine binder used in 
ordinary emulsion also absorbs ultra- 
violet radiation before it reaches the 
sensitive silver-halide grains. Special 
film used contained almost no gelatine, 
but this required extreme care in han- 


dling 


c the ii 


t the s 


The camera wa 
and stabilized against rocket rolling, 
pitching and yawing motions by mea 
of a photocell-directed stabilization s; 
tern which was built at the Universi 
of Colorado. 


Demand Is Increasing 
For Avionic Engineers 

New York— Demand for electronic en- 
gineers may be headed for new peaks, an 
Aviation Week spot check at the re- 
cent national convention of the Insti- 
tute of Radio Engineers has rescaled. 

Recruiters for nine companies, repre- 
senting perhaps 20% of those actively 
recruiting here, told Aviation Week 
that they seek to hire a total of nearly 
6,000 engineers during the remainder of 
this year. 

Although most recruiters reported 
fewer job applicants than at last year's 
IRE convention, nearly all said that 
the quality and experience level this 
year is considerably higher. Possible 
explanation is that many of last year’s 
applicants were men hit by industry 
cutbacks and layoffs, with the better 
men sitting tight in the face of un- 
certainty. 

Salary levels are up slightly, ranging 
from 5 to 10% over last year, most 
recruiters agree, except for much-sought 
specialists and experienced men. En- 
gineers with systems engineering, digital 
computer and telemetry experience are 
much in demand, but companies gener- 
ally are seeking talent throughout the 
electronics field. Junior engineers with 
five years or less experience are be- 
ing sought by companies such as Aero- 
nutronic Systems, Lockheed and Space 
Technology Laboratories to round out 
their present complement of Ph,D.s. 

In addition to recruiting by individual 
companies, several emplovmcnt agen- 
cies were active at the IRE convention. 
One placed memo pads in all conven- 
tion hotel phone booths, reminding 
applicants to call for job opportunities. 

Results of the four days of recruiting 
won't be known for several weeks. 

Recruiters are mixed in their opinions 
on whether the situation will get more 
frantic in the coming months. Those 
who expect demand for engineers to 
grow point to the increased percentage 
of research and development required 
for space technology and the growing 
numbers of companies seeking to get 
into that field. 
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FLOATING while in a weightless condition aie Maj. Edward L. Brown, left, and Lt. Melvin 
Gardner. Lt. Gardner propels himself about the cabin using a compressed air reaction gun. 



COMPRESSED air reaction system (left) consists of six bailout bottles strapped to subject’s 
back. At right, test subject walks upside down, on C-133B ceiling, using magnetic shoes. 


Weightless Experiments Detailed 


Washington— Man can become ori- 
ented and feel right side up while stand- 
ing on his head when he is weightless 
according to latest findings of Air Force 
scientists at Wright Air Development 
Center. It may be impractical, how- 
ever, for man to use a reaction unit or 
flying belt type of device for individual 
propulsion in space, the scientists say. 

Tests hare shown that under weight- 
less conditions a man walking on the 
ceiling of a test aircraft using magnetic 
shoes instinctively feels that everyone 
else in the aircraft is upside down. This 
phenomenon has been verified with 
several different persons during flights 
in a modified Convair C-131B. Tests 
were conducted by the Crew Stations 
Research Section at Wright’s Aero 
Medical Laboratory’s Engineering Psy- 
chology Branch (AW Dec. 22, p. 52). 

These flights along a Keplerian trajec- 
tory leave the aircraft and those in it in 
a weightless condition for 12 to 15 sec. 
under normal conditions. Tests thus 
far have shown that magnetic shoes with 
5 lb. attraction are not satisfactory for 
walking on a ceiling but that a 2’2 lb. 
attraction per foot is adequate. 


A low thrust individual propulsion 
unit also has been constructed and 
tested which showed that man will have 
a major problem in controlling his body- 
attitude and movements as he is pro- 
pelled from one point to another. 
Problem is so marked that predictions 
now are that man mil have to move 
about space in some type of scooter or 
scat on which the man's center of grav- 
ity stays constantly in line with the 
center of thrust of his propulsion sys- 
tem. The system which has been tested 
at Wright Field consists of six bail-out 
bottles strapped together in a back pack 
with all of the bottles manifolded to a 
hose with a nozzle on the end. The man 
holds the nozzle in his hand to control 
direction of the thrust. 

One of the most extensive portions 
of the studies being carried on by the 
Crew Stations Research Section under 
Maj. Edward L. Brown concerns the 
flow of liquids under weightless condi- 
tions where pressure feed systems do not 
guarantee the movements of liquids. 
Tests have shown that liquids tend to 
move in great globules during zero grav- 
ity and bubbles move randomly. 


NATO Hawk Delivery 
May Begin in 1961 

Paris— Initial production program for 
the building of the U. S. designed 
air defense missile, the Armv-Ravthcon 
Hawk, by five NATO natioiis of west- 
ern Europe reportedly will involve 22 
battalions with initial deliveries slated 
to begin bv June, 1961. 

Final approval of the program by- 
NATO council is expected sometime in 
April. Phis will mark the first success 
of U. S. policy established at the 1957 
NATO summit conference. At that 
session, President Eisenhower promised 
NATO nations the U. S. would help 
establish in Europe large-scale produc- 
tion of advanced type weapons. 

In addition to the Hawk program, 
negotiations for European construction 
of the Sidewinder air-to-air missile are 
also nearing agreement. 

Initially, the Hawk program was 
aimed at 28 battalions. But France, 
because of budgetary considerations, has 
now reduced its participation by two- 
thirds. While final details still remain 
to be worked out. the program cur- 
rently is divided as follows: 

West Germany, nine battalions; 
Italy, four battalions: France, three bat- 
talions; Belgium, three battalions and 
Holland, three battalions. 

Cost of the program for the five na- 
tions involved is estimated at S440 
million. U. S. financial assistance in 
various forms for the initial 22 bat- 
talion program which is expected to run 
until 1964, will be about S40 million 
over this period. 

While the initial Hawk program has 
been fixed at 22 battalions, this figure 
may be increased by six or eight bat- 
talions if the U. S. later decides to 
place off-shore orders for the Hawk in 
western Europe. The possibility also ex- 
ists that European nations involved in 
the program may in the future increase 
their participation. Some observers ex- 
pect that as many as 50 Hawk bat- 
talions may be supplied by the Euro- 
pean program. 

European companies involved in the 
Hawk program are Ateliers de Con- 
struction Electrique de Charleroi, Bel- 
gium; Telefunken, Germany; Finmec- 
canica, Italy; Philips, Holland, and 
Thomson-Houston. France. Despite re- 
duced French participation, Thomson- 
Houston will remain as technical co- 
ordinator of the group. 

Additional European companies will 
come into the program as subcontrac- 
tors. It is expected France and Ger- 
many will pool their efforts, as will 
Belgium and Holland. 

Over-all management company for 
the group, named Socictc European de 
Tcleguidagc, has been set up as an inter- 
national company under French law. 
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Its now over 
6 , 000,000 
pounds of 
thrust' 

from M B exciters ! 





Six million pounds at least — that’s the cumulative force from 
thousands of MB shakers in the field. Accompanying MB power amplifier 
output has rocketed beyond two million watts. 



MB output is actually the measure not only of vibration testing’s progress 
in 10 years, but also of its great importance to reliability. In fact, virtually 
the entire missile vibration testing program rests on MB exciters. 

In producing the widest scope of complete systems for simple and 
complex motion testing, MB has accumulated unmatched experience in the 
techniques of testing. It is applied with engineering imagination, 
administered through the largest field force of vibration 
specialists. It is ready to help you. 


Pioneer and leader 

in the field of vibration 


MB MANUFACTURING COMPANY 




UNIQUE NORAIR MANAGEMENT METHODS CUTTING SPACE-AGE AIRCRAFT COST ! 


T-38 Talon is the first of Northrop's new family of high-perform- 
ance, low-cost aircraft produced at Norair, Hawthorne, California. 
Using an inherently economical design as a base, Norair manage- 
ment is reducing costs even further by applying three Norair- 
created methods. 

Pace - Performance And Cost Evaluation - is Norair's new way 
to measure group effectiveness. Its successful application to the 
T-38 program has created wide military and civilian interest. 
Norair's Target Cost Control constantly monitors all areas of cost 
-from preliminary design to final assembly. Such a continuing 
control system keeps production costs at a minimum, assures 
maximum efficiency. 

Years-Alieacl Production Techniques utilize Norair’s 20 years of 
airframe experience. In the area of honeycomb structures - for 
example-Norair-designed high-accuracy forming, contour milling, 
and adhesive bonding techniques trim T-38 costs -producing 
higher-quality hardware for less money. 



Norair combines these and other management methods with its 
completely integrated research and development facilities. Result: 
earlier and more effective answers to the problems of free-world 
defense in the space age - at minimum cost. 



NORAIR re 



NORTHROP CORPORATION 


Pluto Design Proposals 
Evaluated by ARDC 

Washington— Evaluation of three 
major studies outlining possible future 
uses of nuclear-powered ramjet engines 
is now being conducted by ARDC. 

Studies were performed during the 
last three years by Chance Vought, 
San Diego Division of Convair and 
North American Aviation’s Missile Di- 
vision. Completion date for the studies 
was Feb. 28. 

Such a vehicle, in its simplest form, 
would be little more than a flying ram- 
jet with the nuclear reactor replacing 
the conventional combustion chamber 
(AW Mar. 2, p. 38). Tire payload 
would be carried in the cylindrical ccn- 
terbody of the diffuser section of the 
ramjet. Present aerodynamic informa- 
tion indicates that such a cylindrical ve- 
hicle would not need wings to cruise 
at low supersonic speeds. 

Theodore Merkle, technical director 
of the Atomic Energy Commission’s 
Project Pluto which has been perform- 
ing research on nuclear ramjets, has tes- 
tified that these powerplants are feasi- 
ble with present knowledge and that 
they may be constructed with presently 
used materials. Merkle says, "It is just 
a matter of do you want it or not.” 

Present plans call for ARDC to give 
the Air Staff an early briefing on the 
potentialities of nuclear ramjet vehicles 
as outlined by the companies which 
have submitted the design proposals. 
Air Force Weapons Board composed of 
general officers and headed by Maj. 
Gen. James Ferguson, USAF director 
of requirements, also will review the 
proposals and ARDC’s presentation. 

Controllable Stage 
Employed in Mechta 

Moscow-Use of a controllable final 
stage for the recent Soviet Mechta solar 
satellite (AW Jan. 12, p. 26) and the 
ability to introduce minor trajectory 
changes of the payload after separation 
from the final stage appears to explain 
the apparent precision of the probe. 

A recent article in Pravda reports that 
"control of orbit of space rocket” out 
to distances of 300,000 mi. was accom- 
plished by means of a "special radio 
electronic system operating at 183.6 
me.” Separate transmitters operating at 
approximately 20 me. were used to 
telemeter back scientific data. Article 
does not indicate how trajectory correc- 
tions were produced in payload. 

Automatic radar stations were used to 
track Mechta during the early portion 
of its flight, but subsequent trajectory 
determinations were made by an inter- 
connected network of "radio-electronic” 
stations throughout the USSR. 


This suggests that the Russians arc 
using a radio-command guidance sys- 
tem similar to one developed in the 
U.S. by General Electric/Burroughs 
employing Doppler techniques for 
uidancc of the Atlas intercontinental 

Mechta's speed at burnout was auto- 
matically controlled, Pravda says, in 
order to achieve a velocity which would 
bring the probe into the vicinity of the 
moon at a time when it could be 
viewed by "radio means located in the 
territory of the Soviet Union and in 
other countries of Europe, as well as in 
Africa and in the larger part of Asia." 

Servo Corp. Designs 
New Omnirange Unit 

New York— New type of omnirange 
designated Doppler-VOR which pro- 
vides considerably improved accuracy 
over conventional’VORs in difficult sit- 
ing areas where there are nearby natural 
or man-made obstacles will be marketed 
by Servo Corp. of America. 

New Doppler-VOR is fully compati- 
ble with existing airborne receivers with- 
out modification or special procedures 
(AW Oct. 13, p. 43). Evaluation tests 
conducted by Federal Aviation Agency 
at an extremely unfavorable mountain- 
ous, wooded site in Charleston, S. C-, 
showed over-all station error of only 0.9 
deg., comparable to that obtainable 
from conventional VOR at a good sta- 
tion site. New type VOR makes it pos- 
sible to install the station at an opti- 
mum location for the air route structure 
without costly clearing operations. 

Lockheed Acquires 
Seattle Shipyard 

Los Angeles— Lockheed Aircraft Corp. 
has purchased controlling interest in 
Puget Sound Bridge and Dredging Co., 
Seattle. Acquisition will focus emphasis 
on nuclear-powered ships and ground 
support facilities for missiles and space 
vehicles. Robert E. Gross, Lockheed 
board chairman, said the shipbuilding 
yards and shops in Seattle's harbor will 
give Lockheed a participation in the 
promising potential of ship construc- 
tion, modernization and repair for the 
armed services, U. S. Merchant Marine 
and other operators. 

“With our planned investment in 
new additional facilities, we believe 
we may become eligible for a part in 
building atomic submarines, which ap- 
parently are destined to become the 
capital ships of the future," Gross said. 

Details of the transaction were not 
revealed. Except for the planned expan- 
sion, no change is contemplated for 
Puget Sound’s management, personnel 
or policies. 


News Digest 


Grumman Aircraft Engineering Corp. 
has received a $101.7 million contract 
for development and production of 
the Navy A2F-1 turbojet attack aircraft. 
Contract is the first to be let by Navy 
on a cost-plus-incentive-fee system 
which correspondingly increases or de- 
creases Gruminan’s profit on a basis of 
the A2F-l’s actual over-all performance, 
as well as on Grumman’s control of 


North American X-15 high-altitudc 
research vehicle made its second suc- 
cessful captive flight last week beneath 
the wing of its B-52 mother ship. Flight, 
lasting 1 hr., 45 min. was made from 
Edwards AFB, Calif. Indications were 
that the flight was routine, with no 
complications noted. 

West German government’s order for 
1 30 Sud Alouette Aviation turbine-pow- 
ered helicopters brings the company’s 
Alouette order backlog to 469. 

Seaboard and Western Airlines agree- 
ment to acquire a quarter share in 
Aerlinte, the transatlantic Irish airline, 
is off. A government announcement 
gave no reason for the decision. 

Russia’s Alexander Nesmeyanov told 
the USSR Academy of Sciences there is 
no doubt Soviet exploration of the 
moon and nearest planets will be 
achieved by 1965. 

Italy and the U.S. have completed 
formal agreements for the stationing 
of Jupiter intermediate range ballistic 
missiles in northern Italy. Missiles will 
be manned by Italians, with the nuclear 
warheads in the custody of U. S. per- 
sonnel. Under the agreement, it will re- 
quire an order from both governments 
before the warheads can be used. Train- 
ing of the operational troops in Italy 
will be conducted by Strategic Air Com- 
mand’s 864th Strategic Missile Squad- 


Decision on a contractor for operat- 
ing and maintaining Pt. Arguello por- 
tion of the Pacific Missile Range is 
scheduled to be made by Navy by the 
middle of this month. Function of the 
contractor will be similar to that of Pan 
American World Airways at the Air 
Force Missile Test Center, Cape Can- 
averal, Fla. Bidders include Chrysler. 
Pan American, Bendix, Radio Corp. of 
America, Philco, International Tele- 
phone and Telegraph, Lockheed Air- 
craft Service, Aerojet-General and 
Holmes & Narver, a West Coast engi- 
neering finn. 
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AIR TRANSPORT 


Allegheny Drafts Commuter Service Plan 


Airline will employ turboprop Convair conversions 
to provide high-frequency, no-reservation runs. 

By L. L. Doty 

Detroit— introduction of n fleet of turboprop Convair 3-10 or -HO trans- 
ports coupled with a high-frequency, no-reservation, low-fare commuter serv- 
ice between key cities will mark Allegheny Airlines' entry into jet competition. 

Decision as to whether the airline will power its Convairs with the Allison 
501 or Napier Eland turboprop engines has not yet been made. However, 
company reaction to a demonstration flight conducted jointly last week by 
Napier and Canadair may make the Canadair 540 the leading contender tt> 
win. a bid from the carrier. Flight marked die beginning of a three-month 
sales tour within the U.S. bv Canadair (AW Mar. 30. n. 441. 


Canadair 540 is the designation, given 
the Napier Eland turboprop Convair 
440 being manufactured by Canadair 
Ltd. with pgs and tooling purchased 
from Convair. Hie manufacturer also 
is offering potential customers the Con- 
vair 540— its designation for 340s and 
440s built by Convair and converted to 
Eland power. 

Supporting the turboprop fleet, which 
Allegheny will introduce next year, is 
a proposed low-cost, mass transporta- 
tion, short-haul philosophy that pares 
ground handling costs to a minimum 
yet provides fast, frequent commuter 
flights between major cities. 

F-27 Prospects 

Ultimate goal for Allegheny is an all- 
turboprop fleet, Leslie O. Barnes, the 
company's president, told Aviation- 
Week during the demonstration flight 
from Washington to Detroit. At pres- 
ent, the Fairchild F-27 appears to be the 
leading contender to augment the Con- 
vair fleet. 

No decision for the secondary turbo- 
prop fleet will be made in the near 
future, however, since the company will 
continue to operate its 11 Martin" 202s 
and 1 2 Douglas DC-3s until it is in a 
position to expand its rc-cquipmcnt 
program. During the final phaseout of 
piston-engine equipment, the Mai tin 
will replace the DC-3 and the F-27 will 
replace the Martin. 

Choice of the F-27 to augment the 
Convair fleet rests on an anticipated 
increase in the airplane's gross takeoff 
weight as a means of cutting the num- 
ber of refueling stops that are estimated 
by the company to be required on 
present routes under the plane’s current 
operating characteristics. 

The Convair, Martin and DC-3 fleet 
will adequately serve Barnes' new con- 
cept of high-speed commuter service. 


He said the airline has applications for 
such nonstop commuter service be- 
tween Cleveland and Detroit and be- 
tween Pittsburgh and Buffalo. Louis- 
ville, Baltimore, Washington, Syracuse. 

Barnes envisions as mans 1 as 21 daily 
commuter flights between Detroit and 
Cleveland. Two fares would apply un- 
der the proposed plan: regular SS.80 fare 
tor passengers who want reservations 
and a S6 fare for passengers without 
reservations. In-flight service and seat- 
ing would be the same for both classes 
of travelers. The Allegheny president 
explained that reduced costs resulting 



area) by the No. 1 Convair 880 jet transport 
during a high speed dive, which was part of 
a flutter test investigation on its 26th flight. 
Convair test pilot Don Gcrnieraad landed 
the disabled aircraft on the dry lake bed at 
Edwards AFB, Calif., using differential en- 

tion on the ground showed that severe 

evidenced bv wrinkles in the fuselage skin 
just forward of the horizontal stabilizer. The 
aircraft was flying at 26,000 ft. about 20 mi. 
south of Catalina Island, off the California 


from the no-reservation and simplified 
ticketing procedures would justify the 
lower fare. He estimated that each sta- 
tion would require a working passenger 
service staff of no more than six people. 
Passengers without reservations will 
purchase their tickets at the loading 
gate, where a cash register with an 
automatic tickcter would be located. 
The passengers would be accommo- 
dated according to the numbers on their 
tickets. "We borrowed this idea from 
the butcher shop,” he said. 

"Barnes, who believes that passengers 
may actually seek to escape the incon- 
veniences of making reservations, says: 

"Reconfirmation, early ticket pickup, 
cancellation of space because of a 
change in plans, standing in line at 
ticket counters, waiting for checked 
baggage are burdens many passengers 

Need for New Concept 

Barnes said little ingenuity or imag- 
ination has been applied to the develop- 
ment of markets under 300 mi. be- 
cause trunklines have concentrated on 
long-haul markets and local service car- 
riers have been restricted in operating 
the shorter routes. He noted that a com- 
pletely new concept of passenger han- 
dling tied in with low fares would gen- 
erate the mass market local-service 
carriers' need to maintain break-even 
load factors. 

In this connection, Allegheny did 
not raise its passenger tariff to the full 
degree authorized by the CAB's fare 
increase in February', 1958, because, ac- 
cording to the company's annual report, 
"there is a real danger that ... the 
short-haul airlines can price themselves 
out of profitable markets." 

In choosing turboprop equipment, 
Barnes and his executive staff measured 
all existing or planned turboprop equip- 
ment against operating costs of the 
Martin 202 under all known operating 
conditions on the carrier's routes, in- 
cluding weather cancellations and air 
traffic delays. The Convair turboprop 
took first place in these studies pri- 
marily because of costs, capacity and 

Barnes emphasized the importance 
of range in local service operations. He 
said that all refueling must be confined 
to major stops whenever possible be- 
cause of the relatively high costs of 
refueling at points where local fuel 
taxes are high and lack of bulk storage 
facilities increases the cost per gallon. 

In addition, he said, frequent rcfuel- 
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ing prevents the use of a three-minute 
stop at each station, a factor that pre- 
vents passengers from complaining too 
harshly against flights which are not 

During the demonstration flight be- 
tween Washington and Detroit and re- 
turn, the Canadair operated 1,125 mi., 
made 11 stops and one courtesy flight 
and refueled once— at Detroit. 

The flight held 20 min. over Brad- 
ford, Pa., awaiting weather clearance. 
On a segment between Wilmington 
and Erie, the plane was held in a traffic 
pattern near Wilmington for approxi- 
mately 25 min. waiting for clearance 
through north-south airways. 

Control Needs 

Both delays emphasized the urgent 
need local service carriers have for im- 
proved air traffic control and naviga- 
tional facilities. Both trunkline and 
local service operators experience simi- 
lar delays because of air traffic. How- 
ever, a 20 min. delay on a transcon- 
tinental run normally can be at least 
partially absorbed during the course of 
the flight, while a 20 min. delay on a 
30-min. flight virtually negates the type 
of commuter service Barnes is striving 
to introduce. 

Range of the Canadair 540 with a 48 
scat configuration has been set by the 
manufacturers at 1,100 mi. including 
six stops and allowing for a 100 mi. or 
45 min. fuel reserve. Range of the air- 
plane with 58 seats is 750 mi. 

Direct operating cost on stage lengths 
of 300 mi. is one and one-half cents 
per seat mile. Total direct operating 
cost is 8205.70 per hour including $30 
per hour for engine labor and ma- 
terials and $24.10 per hour for air- 
frame labor and materials. 

Engine overhaul time is now 450 hr. 
but Canadair is guaranteeing an en- 
gine overhaul cost on a 750 hr. basis- 
overhaul time expected to be reached 

Cost of the airplane complete is 
$1.2 million. In this connection, Alle- 
gheny is backing legislation introduced 
in this session of Congress that would 
increase the government guarantee on 
loans to airlines from 90 to 100% and 
raise the limit of such loans from $5 
million to $10 million. 

Eland Overhaul 

Overhaul of the Eland engines will 
be handled by Canadian Pratt & Whit- 
ney Aircraft Co. Later, Napier plans 
to establish four overhaul facilities 
throughout the U. S. to handle engine 
maintenance for carriers. Sites of the 
overhaul bases will depend on headquar- 
ters locations of operators who buy the 

During the demonstrations, Alle- 
gheny officials expressed enthusiasm 
over the takeoff and landing character- 



istics of the Canadair. Napier officials 
told Aviation Week that the plane 
fully loaded with 48 passengers will op- 
erate from runways of less than 4,000 
ft. on stage lengths of less than 375 mi. 

Some disappointment was expressed 
over the noise level in the cabin interior. 
Generally, it was agreed that the plane 
was not as quiet during cruise as most 
members of the flight had anticipated it 
would be. 

The majority noted, however, that 
there was little or no increase in noise 
in the first two or three seat rows of the 
plane— a characteristic common to most 
turboprop aircraft. 

FAA Certification 

Certification of the aircraft by the 
Federal Aviation Agency was begun 
in January, 1958, and completed in 
Santa Monica in August. For certifi- 
cation purposes, the Eland engincs- 
after 1,000 hr. flight time— were 
mounted on a Convair 340. Basic 200 
hr. of certification flights and tests and 
the 100 hr. of functioning and reliabil- 
ity tests were completed without any 
hitch. 

Use of the Convair on Allegheny's 
routes will fit into the company's basic 
pattern for growth as adopted in its 
applications for new routes. These basic 
philosophies, as outlined in the airline's 
report to stockholders, are: 

• Short-haul carriers must be allowed 
to move into markets which have ex- 
perienced a decline in the number of 
trips and seats available because of em- 
phasis placed on long-haul markets by- 
trunkline carriers during that time. 

• Elimination of operating restrictions 
imposed upon Allegheny to protect 
trunkline carriers from more competi- 
tion in areas not considered “feeder 


The carrier states that “these re- 
strictions arc outmoded and their elim- 
ination will not only improve sendee to 
intermediate cities, but will help reduce 
subsidv payments now required by these 

Barnes pointed to American Airlines 
as an example of the manner in which 
trunkline carriers should turn over their 
intermediate stations to local sendee 
carriers to permit stronger concentra- 
tion on long-haul markets. Recently. 
Civil Aeronautics Board Member Har- 
mar Denny praised American for its 
program in transferring these routes to 
local service carriers and said “the sal- 
vation of these (local sendee) carriers 
lies in turning over “substantial points 
to smaller carriers.” He added, “I wish 
more of them (trunklines) felt the same 
way as American does.” 

Progress Need 

In this connection. Barnes said that 
“the evolution of air transportation is 
ahead of the thing— the local sendee 
carriers— that created the evolution.” 
He pointed out that the industry- will 
catch up with the evolution only after 
route adjustments arc completed for 
the local sendee carriers and new con- 
cepts of operating sendees are adopted 
to capture high-density traffic markets. 

He said the trend by trunklines to re- 
duce and withdraw from the short-haul 
markets will continue as more long- 
range turbojet and turboprop equip- 
ment is introduced. This equipment is 
designed to cover distances in excess of 
300 to 400 mi., he said, adding that 
all city pairs sought by Allegheny in its 
CAB applications are under that dis- 

Alleghcny’s net income for 1958 was 
S221.000 compared to a SI 53,000 loss 
in 1957 and a $197,000 loss the pre- 
vious year. The company operating at 
a 51% load factor last year and carried 
488,615 revenue passengers an average 
distance of 173 mi. for a total of 84 
million revenue passenger miles. 
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Airlines Renew Transpacific Route Battle 


By Robert H. Cook 

Washington— Attorneys and econo- 
mists representing 1 1 carriers are sched- 
uled to make their opening legal bids 
tomorrow for new and increased traffic 
rights across the Pacific at a prehearing 
conference of the Civil Aeronautics 

Completion of the conference will 
resolve both questions of proper carrier 
applicants and geographical areas to be 
served in a vast expanse of territory en- 
compassing almost the entire Pacific 
area from the West Coast to the Far 
East and Australia. 

Particular interest is being attached 
to this Trans-Pacific Renewal Authority 
Case as a result of a recent White 
House letter to the CAB requesting 
Board members to thoroughly explore 
the transpacific market potential and, 
where possible, include all pending car- 
rier applications for separate areas of 
this territory within an expanded Trans- 
pacific Case. 

Most interest, however, alreadv has 
been drawn to Pan American World 
Airways and Northwest Orient Airlines 


applications, with a final decision in the 
Trans-Pacific Case expected to settle a 
running legal battle of the past 10 
years for control of the shorter Great 
Circle route to the Orient now used by 
Northwest as opposed to the longer 
Central Pacific route, via Hawaii, used 
by Pan American. 

Both carriers received temporary 
transpacific certificates to Tokyo and 
beyond in 1946, with Pan American 
required to make a stop at Hawaii or 
Wake Island on any flights picking up 
or discharging traffic in Tokyo. Al- 
though Pan American contends that 
this restriction adds S00 mi. to flights 
departing from San Francisco, it has 
never been lifted by CAB. The Board 
later modified its order to permit the 
airline to use the Pacific Polar route 
out of Los Angeles and San Francisco. 

However, this permission to fly the 
same, more direct route to the Orient 
as that used by Northwest has failed to 
prove of economic value since, Pan 
American contends, the Board did not 
include the Portland and Seattle stops 
served by Northwest. 

Although removal of the Hawaii re- 


striction is the key issue to Pan Ameri- 
can's application, the carrier also is 
asking that New York, Chicago, San 
Francisco, Los Angeles, Seattle and 
Tacoma be named as coterminals on a 
transcontinental route to be operated 
without any intermediate stops between 
these cities and existing points on the 
carrier’s present route system. In ad- 
dition, the airline has asked CAB to 
add Fairbanks, Alaska, along with 
Okinawa and the Society Islands, as 
new intermediate points; extend its 
South Pacific route system to join the 
Central Pacific and add Moscow as a 
coterminal with points in India and 
Pakistan. 

Northwest’s basic want is to protect 
its permanent Seattle to Tokyo certifi- 
cation and retain its Pacific Polar route 
authorization from the cities of New 
York, Chicago, Minneapolis, Portland, 
Seattle and Anchorage and to add the 
cities of San Francisco and Los Angeles. 
In addition, the airline seeks CAB ap- 
proval for service between Honolulu, 
Wake Island and points in Japan. 

Leaning heavily upon its jet plans, 
Pan American contends that Northwest 
has failed to properly develop its "in- 
side" Great Circle route connecting the 
38 million population of the New York. 
Chicago and Minneapolis areas with 
the Orient. Approval of its requested 
domestic coterminals would permit Pan 
American jets to bring Tokyo within 
13* hr. of these and other East and 
Midwest cities and place West Coast 
stops within 8i hr. of Tokyo, the air- 
line claims. 

While Northwest has not yet com- 
pleted all formal replies which it will 
present to these charges, the airline 
contends that its inside route is less 
than 300 mi. shorter than Great Circle 
flights departing from Seattle. The 
Seattle route is used by majority of its 
passengers flying to the Far East. 

Pan American, on the other hand, 
emphasized the importance of Fair- 
banks as an intermediate point in its 
planned jet service for Tokyo and be- 
yond. Jet flights would depart from 
such points as New York, Washington, 
Detroit and Chicago, land at Fairbanks 
within seven hours and continue to 
Tokyo for arrival within an estimated 
eight hours. Seattle would be the de- 
parture terminal for West Coast non- 
stop flights to Japan. 

Northwest has not made final plans 
for its own jet service to the Orient, but 
it has indicated that its first Douglas 
DC-8 aircraft will be pressed into im- 
mediate service. Delivery of its own jet 
fleet, Northwest officials say, will nul- 
lify any Pan American bids to provide 
any faster service over the transpacific, 


BO AC Begins Round- World Service 

Meanwhile, in Washington. Board examiner hearings were completed the same 
day service began after CAB had denied a Northwest Airlines' petition for a stay in 
the proceedings (AW Mar. 23, p. 41). Chances arc strong that the examiner's 
initial decision and a Board final decision granting BOAC a Tokyo stop on the 

BOAC has said that passengers on initial flights would be carried free between 
San Francisco and Hong Kong until CAB approval is granted. The carrier backed the 
inauguration of the new service with a U. S. promotional campaign that included 
advertisements showing Tokyo as a stop on the new route with a phrase that 
qualified the new route as being “subject to government approval." 

Northwest has been the only U. S. carrier intervening in the case and has made 
three bids to defer a Board decision on the Tokyo stop ivithout success. Two 

by the Board. 

Northwest Airlines has objected to BOAC’s application to carrv passengers from 
the U.S. across the Pacific on grounds that the BOAC service would be detrimental 
to its own interests and that of other airlines. Pan American, which also operates 

Northwest also contends that, by seeking to add Tokyo to its route system, BOAC 
is not abiding by section 4b of the Bermuda Agreement which. Northwest says, has 
been traditionally interpreted by both the British and U. S. governments to apply 
only to "points of limited significance.” 

Northwest holds that Tokyo, as one of the world's largest cities, does not fit into 
this interpretation. Also pending in the transpacific battle is the Qantas Empire 
Airways' case which calls for a legal opinion on "cabotage” or the right of a foreign 
carrier to transport international traffic between points within the U. S. (AW May 
19, p. 38). 

However, BOAC Chairman Gerard d’Erlangcr, has made it clear that the British 
do not intend to have their plans for the service upset regardless of a CAB decision. 

Scheduled time for the 25,000 mi. service is 86 hr., 50 min. 
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Flight Plan Altitude Changes Slow 
American’s Transcontinental Jets 


they said. Citing its load factors of as 
high as 97% on transatlantic runs. Pan 
American said the importance of placing 
a heavy jet schedule across the Pacific 
cannot be overemphasized. Ten years 
ago, U.S. flag carriers carried nearly 
91% of the Pacific traffic as compared 
with current figures of only 67%, the 
airline said. 

Across the Central Pacific, where Pan 
American competes with Japan Air 
Lines, the U.S. flag share is down to 
52%, Pan American pointed out, add- 
ing that JAL has announced plans for 
a Tokvo-Seattle service this year via the 
Polar route and for extension of that 
service to New York by 1962. 

Other carriers which have filed appli- 
cations in the Trans-Pacific Case in- 
clude Western, Flying Tiger. Seaboard 
& Western. Trans Ocean, South Pa- 
cific, Hawaiian, Continental, Trans 
World and Alaska. 

TWA, Eastern Net 
Finances Off in 1958 

New York— Eastern Air Lines and 
Trans World Airlines, both hit by 
strikes last year, showed less favorable 
net financial results during 1958 than 
in the previous year. 

Eastern, affected not only by a 39- 
day strike but by unseasonable Florida 
weather, earned a net 1958 profit of 
57,078,062, compared with a net of 
S9, 378, 022 in 1957. Last year's earn- 
ings included a $249,367 capital gain 
item, whereas a $2,515,260 capital gain 
was included in the 1957 figure. Op- 
erating revenues totaled S246.227.S78 
in 1958, down from $262,477,153 in 
1957. Operating expenses totaled $234.- 
950,769 as against $251,797,788 in 

1957. 

Load factor in 1958 was 53.1%, 
down from 60% in 1957. Eastern 
ascribes the reduction to the Florida 
weather and to "multiple competition 
imposed on Eastern's main trunk 
routes.” 

TWA made strong gains during the 
second half of 1958. showing a $10,- 
196,000 operating profit for that period 
compared with an operating loss of 
$1,305,000 for the first half of the 
year. Operating loss for the entire 
vear was $375,000, down from S4.539.- 
000 in 1957 and 4,131.000 in 1956. 
The 195S net loss of $1,764,000. com- 
pared with a net loss in 1957 of $1,558,- 
000, was chiefly due to lesser gains on 
equipment sales, lower tax credits and 
other non-recurring items, TWA said. 

The second-half 1958 comeback was 
attributed to flight schedule revisions 
and expense control programs. TWA 
sold 514,289,000 revenue ton-miles in 

1958, an increase of 4.4%. Gross rev- 
enues totaled $284,841,000, an 8% rise 
over 1957. 


By Glenn Garrison 

New York— Better control of altitude 
in transcontinental jet operations is 
needed to avoid payload penalties and 
schedule delays, American Airlines has 
discovered during its initial jet service. 

Altitude changes required by traffic 
control have extended many of Ameri- 
can’s cross-country Boeing 707-120 
flights beyond scheduled time, M. G. 
Beard, assistant vice president-equip- 
ment research, reported in a paper 
scheduled for delivery last Friday to 
Society of Automotive Engineers mem- 
bers at their national aeronautic meet- 
ing here. With Trans World Airlines 
now operating jets transeontinentally 
and United Air Lines planning to join 
the competition next fall, the situation 
will become increasingly serious. Beard 
indicated (see p. 47). 

Beard said a review of the off-to-on 
times of 57 American jet schedules 
showed 36% were 10 min. or more 
above planned times, 20% were 20 min. 
or more over, and 9% were 30 min. 
or more over. One flight was 1 hr. 21 
min. over, and 10% of the flights were 
10 min. less than scheduled time. 

How much of this delay was caused 
by required altitude changes and how 
much by higher than anticipated head- 
winds will not be known until further 
analysis can be made, Beard said. Al- 
most all overtime schedules, however, 
showed one or more changes in alti- 
tude from their flight plans. 

American is revising its presale pay- 
loads on the run to reflect summer 
schedules based on seasonal winds and 
temperatures aloft. Winter presale pay- 
load was set at 24,500 lb. castbound 
and westbound, Beard said, whereas 
summer payloads will be 22.800 lb. 
westbound and 29,000 lb. castbound. 
Reductions in fuel reserves carried for 
traffic control unknowns are needed to 
prevent cutting into these payloads. 
Beard said. 

Full fuel capacity of 103,957 lb. has 
been carried more often than antici- 
pated, Beard said, because of the traffic 
control unknowns and the need for am- 
ple reserves to cope with changes in 
routing and altitudes, nights arc carry- 
ing over 5,000 lb. more Fuel than pre- 
liminary planning indicated would be 
necessary for nonnal nonstop operation. 
About 38% of American’s February 
flights and 1 5% of its March flights 
carried full fuel loads. 

Experience with its jets has also 
shown more time required on the 
ground between ramp and takeoff, ac- 
cording to Beard. Piston time for 


taxiing, engine runup and traffic and 
weather hold before takeoff has aver- 
aged 12 min., whereas the comparable 
average for 52 jet schedules between 
Mar. 1 and Mar. 25 was 19.7 min. 
The westbound jet average was 21.1 
min. and the castbound average was 
17.7 min. Beard ascribed this direc- 
tional difference partly to longer 
taxiing distances at Idlcwild and 
partly to New York area weather and 
traffic. 

Beard said mechanical difficulties 
with the 707-120 have been normal 
for a new airplane, but that American 
had experienced more electrical wiring 
trouble and electronic equipment 
problems than had been anticipated. 

The airline's jet schedules are based 
on use of maximum cruise thrust, Beard 
said. Reason is that domestic jet oper- 
ation is “highly competitive in speed.” 

Very careful planning goes into the 
jet takeoffs, the American official 
said. The procedure includes a check 
of water pressure, engine rpm.. tail- 
pipe temperature and oil pressure- 
after throttles have been advanced and 
the pilot is holding the brakes. Brakes 
arc then released and the second hand 
of the clock starts simultaneously. At 
100 kt. the clock is checked against 
the time on the check chart tabic, and 
if actual time is a few seconds over 
chart time the pilot must decide 
whether to abort or proceed with his 
takeoff. At sea level, on a standard tem- 
perature dav, with full gross of 247,000 
lb., time to 100 kt. is 32 sec. with 
water augmentation. 

Brakes arc held in takeoff position 
while water injection functioning has 
been checked at nearly full takeoff 
throttle. There has been some diffi- 
culty with water pump and valve 
failure. Beard said, and it is therefore 
advisable to check water feed into the 
engines before beginning the roll. 

The airplane must actually be flown 
while at its higher landing' and take- 
off ground speeds. Beard said, par- 
ticularly m crosswind operations. This 
is especially true laterally, because the 
swept-wing 707-1 20’s low-slung outer 
pods can touch ground with 7 to 8 deg. 
of lateral roll. 

Traffic control position reports arc 

check points for jets as are used for 
piston flights, and often one report 
cannot be completed before the next 
check point is passed. Beard said. 

Backing up earlier explanations by 
the airline of its decision to use a 
third pilot (AW Jan. 19. p. 41), Beard 
said the pilot and copilot often have 
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their hands full handling communica- 
tions and flight planning even when 
the autopilot is on. The third pilot, 
or second officer, now performs the 
traffic watch through the windows 
while the other pilots arc busy, and 
he also takes a pilot’s seat when the 
captain or copilot leaves it temporar- 
ily. The third pilot also will act as 
backup for the flight engineer when 
that crewman leaves his station. Beard 

Among the other reports to SAE's 
aeronautical meeting was a paper on 
Eastern Air Lines' Lockheed Electra 
turboprop, also scheduled for delivery 
last Friday. 

Charles Froesch. vice president-engi- 
neering, said introduction of the Electra 
on Eastern’s system involved consider- 
able reorientation of procedures in both 
operations and maintenance. 

Problems of transition are to be ex- 
pected with new types of aircraft, 
Froesch said, although many of them 
could be eliminated by better attention 
to detail design and “the application 
of sound logic” during the design, de- 
velopment and testing stages. 

Many difficulties experienced with 
the Electra's electrical systems have 
resulted, according to Froesch, from 
"flimsy" accessories and components 
such as switches, relays, rheostats and 
inadequate insulation and connections 
where the addition of "a few ounces 
here and there” would have prevented 
many failures. In some cases, the East- 
ern official said, this has been a matter 
of a "penny-wise and pound-foolish 
policy which the operator often has to 
correct at this expense.” 

Eastern had to remove an engine 
within a few hours of the delivery of 
its first Electra because of ingestion 
damage, Froesch said. Removal and 
overhaul cost over 510,000. The cause 


apparently was a metallic object 
dropped into the engine outlet scoop. 

The "grueling grind” of 8-10 hr. of 
daily operation, Froesch said, would 
bring to light any weaknesses in design 
or improper maintenance and servicing 
features. The Allison 501-D13 en- 
gine, despite more than 100,000 hr. of 
satisfactory military operation, was sud- 
denly found to develop compressor rub- 
bing trouble, fuel control system diffi- 
culties and accessory failures, Froesch 

Bugs in various Electra systems have 
been encountered, Froesch indicated, 
more or less in the normal pattern of 
new aircraft operation. Some of the 
problems have been minor in nature 
and readily repairable while others re- 
quire a study program to determine 
the causes. 

Froesch said the smoothness and 
freedom from vibration of turbine en- 
gines has accentuated any propeller 
imbalance and amplified vibratory 
effects. This is particularly true of the 
Electra with a comparatively low power 
loading and high propeller disk loading, 
in spite of 40 in. clearance between 
blade tip and fuselage, he said. 

Electra airspeeds were limited re- 
cently pending investigation of some 
vibration problems (AW Feb. 23, p. 37). 

Froesch said the highest time so far 
on any of Eastern's Elcctras is about 
700 hr., hardly enough to analyze the 
experience with each component. Sev- 
eral items, however, must receive fur- 
ther attention, he said. Among them 
is the engine starting system, which 
requires a ground power truck costing 
from 51 5,000 to 525,000 per unit. This 
he called "an economic waste.” 

An auxiliary power unit aboard the 
aircraft to provide both engine starts 
and electrical requirements might be 
a solution to his problem, Froesch sug- 


gested. Such a unit would only be 
started prior to landing and during 
takeoff until gear was retracted. 

Other problems needing solution, he 
said, arc prevention of corrosion to 
compressor and turbine blades and 
other engine parts, simplification of the 
electrical system and its protection 
against damage, including proper pro- 
tection against electrical fires. 

Eastern has gone through its tran- 
sition period to turbine aircraft without 
serious incident, F'rocsch said, "except 
for departure delays which so annoy 
the customers.” 

American Selling 45 
DC-6s to F. B. Ayer 

New York— American Airlines has 
contracted to sell 45 of its 81 Douglas 
DC-6 series piston aircraft to Frederick 
B. Ayer and Associates, aircraft dealer 
which already has bought 30 of Amer- 
ican’s Convair 240s. The latest agree- 
ment also gives Ayer first right of re- 
fusal for the remaining DC-6s. 

Over-all value of the first DC-6 sale is 
530 million, according to American. 

Tlie airline thus has arranged to dis- 
pose of 1 14 piston planes, more than 
half its fleet of IS months ago. Delivers' 
of the DC-6s to Ayer will be made as 
the planes are phased out of American’s 
operation, with final delivers' scheduled 
for January, 1961. 

Included in the DC-6 sale are 80-pas- 
senger. 54-passenger and 66-passenger 
DC-6s; 62-passcngcr DC-6Bs; and fise 
DC-6A cargo airplanes. All the planes 
will be from tss-o to eight years old. 
Engine, propeller and airframe times 
will be less than 500 hr. 

Ayer has bought SO aircraft since last 
September and sets their purchase s~alue 
at 540.5 million. 
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Takeoff Power Responsibility 
Given to Engineers by Eastern 


Washington— Eastern Air Lines' 

flight engineers have been given full 
responsibility for takeoff and climb 
power settings on the Lockheed Elec- 
tra in the latest step by the airline 
to reduce its growing problem of pre- 
mature engine removals (AW Mar. 23, 
P- 31). 

Eastern has been experiencing an 
intcrunion dispute between some of its 
pilots and engineers, in which engineers 
claim pilots are endangering flight op- 
erations and creating maintenance prob- 
lems by assuming many engineering 

Eastern’s premature engine removals 
for both piston engine and turboprop 
equipment in January were triple the 
number recorded for the same month 
last year. Despite repeated advisories 
to flight crews from the company's 
maintenance department, premature re- 
movals for February exceeded those of 
January, which were characterized by 
Eastern as "an openitional problem of 
the first magnitude.” 

Citing a compilation of more than 
200 complaints filed by the Flight Engi- 
neers International Assn, with the Fed- 
eral Aviation Agency, the engineers 
claim pilot unfamiliarity with correct 
flight engineering procedures is the 
key to much of the current mainte- 
nance problem. The problem has been 
most apparent in reports of overboost- 
ing of engines on takeoff and inability 
of pilots to maintain correct cylinder 
head temperatures, they say. 

Eastern spokesmen admit the main- 
tenance problems exist and observe that 
the figures "would suggest abuse" of 
engine operating procedures, but they 
deny there is any concrete connection 
between the rise in premature engine 
removals and current arguments be- 
tween pilots and engineers. Primary 


cause of the trouble. Eastern said, has 
been the expected aftermath of the 
grounding of flight equipment during 
the recent strike by the International 
Assn, of Machinists and the FEIA. 

Most of the premature removals for 
piston engines have involved the Cur- 
tiss-Wright Turbo-Compound engines 
used on Lockheed 1049C and G Con- 
stellations. the airline pointed out. 
Company directives calling attention 
to removals and in-flight failures on 
this powerplant are part of a continu- 
ing training program the airline insti- 
tuted three years ago to monitor opera- 
tion of this engine. Eastern said. 

Nonetheless, the carrier has specific- 
ally told its flight crews that the flight 
engineer will be responsible for setting 
both takeoff and climb power on the 
Electra. Its notice states that the en- 
gineer will also monitor temperature 
and horsepower on the Allison 501D-12 
engines and points out that the manu- 
facturer's warranty on the powerplants 
specifies they will not be operated in 
excess of 97 1C for turbine inlet tempera- 
ture on takeoff and 4,000 hp. Eastern 
reported 19 in-flight featherings of 
Electra engines for this February as 
compared with only 1 1 for the previous 
month of this year. 

Premature removals for piston en- 
gines totaled 68 in February, as com- 
pared with 55 in January.’ In-flight 
featherings dropped from 57 in January 
to 50 in February. However, the airline 
said the decrease in featherings was 
due primarily to intensified line main- 
tenance, designed to spot faulty en- 
gines before they fail. Many removals 
from these inspections have been for 
cylinder changes, oil consumption and 
supercharger failure. 

"If we add cylinder changes to these 
figures, we have a staggering amount of 


trouble and the trend is toward further 
deterioration,” the company told its 
flight personnel. 

In a seven page report to all captains, 
pilots and flight engineers. Eastern 
spelled out many of its maintenance 
problems, offered’correct operating pro- 
cedures to avoid further trouble and 
observed that "it is a matter of rec- 
ord that non-standard and widely varied 
procedures can bring a major carrier 
to the verge of bankruptcy.” 

BEA, Aeroflot Sign 
London-Moseow Pact 

London— British European Airways 
and Aeroflot will begin the first direct 
scheduled service between London and 
Moscow this summer. 

The Anglo-Soviet air services agree- 
ment drawn up in February was signed 
last week in Moscow. 

BEA says it hopes to begin service 
early in the summer but not before the 
middle of May, in any event. No start- 
ing date has yet been agreed upon with 
the Russians. 

Aeroflot’s twin jet Tu-104 will oper- 
ate into London Airport under initial 
restrictions which will be reviewed after 
sufficient operating experience is gained 
with noise conditions. 

BEA plans to begin service with Vis- 
count 806 airliners, shifting to Comet 
4B jets after their entry into service in 
April, 1960. Both airlines are planning 
to operate two flights weekly in each 
direction with a stop at Copenhagen. 

Other western airlines now serving 
Moscow include KLM, SAS, Sabena, 
Air France and, from the east. Air 
India. 

Westland Opening 
London Heliport 

London— London's first heliport, be- 
ing built by Westland Aircraft, Ltd., on 
the River Thames at Battersea, will 
open April 23. 

Traffic handling facilities will start 
operating the following day, but since 
the heliport initially is being operated 
under private license, operators must 
give brief prior notice of intent to use 
it, the company says. 

Services will include radio communi- 
cation and navigational aids, refueling 
and towing and parking for six medium- 
sized helicopters. A central administra- 
tion building will provide passenger fa- 
cilities. Customs and immigration clear- 
ance for passengers and freight can be 
arranged if prior notice is given. 

The company is planning installation 
of lighting sufficient for landings and 
takeoffs at night, but the heliport will 
initially operate during the day. 
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Western's First Lockheed Electra Nears Roll-Out 

First of nine Lockheed Electra turboprop transports being built for Western Air Lines nears completion at Lockheed Aircraft’s Burbank, 
Calif., plant. Aircraft will be delivered about June 1; initial service is scheduled for August after delivery of third Electra. 


CAB Requests New Legislation 
To Establish Inspection Rights 


Washington— Civil Aeronautics Board 
has asked Congress for legislation giv- 
ing it clear authority to inspect the rec- 
ords and memoranda of airline trade as- 

In a statement to Sen. Warren Mag- 
nuson (D.-Wash.), chainnan of the 
Senate Commerce Committee. CAB 
Chairman James R. Durfce said that 
although the Federal Aviation Act gives 
the Board authority to inspect airline 
records, "there is doubt as to the au- 
thority of the Board to examine the 
books and records of persons controlled 
by an air carrier, under common con- 
trol with an air carrier, or of service 
organizations controlled by groups of 

CAB recently launched a full-scale 
inspection and review of Air Transport 
Assn. (AW Mar. 30, p. 42). ATA has 
not challenged the Board’s legal au- 
thority to subpena its records. 

Other legislation requested by CAB 
for the first time this year, and intro- 
duced by Sen. Magnuson, proposes: 


• Penalties for “scalping on airline tick- 
ets. The Board said that the practice 
“has grown to such an extent as to con- 
stitute a substantial burden on the or- 
derly development of interstate air 
transportation. 

“The adverse effects of the practice 
are particularly evident on the most 
heavily traveled routes, such as that be- 
tween New York and Miami,” the 
Board said. However, with the increas- 
ing demand for air transportation 
throughout the country, it may be ex- 
pected that these practices will in- 
crease, to the expense and annoyance of 
the traveling public, unless effective 
measures are taken to put a stop to 
them.” 

The common pattern disclosed by 
Board investigations is for an individual 
to make reservations in anticipation 
of a heavy travel demand, and then 
sell the tickets, plus a premium on gra- 
tuity, generally ranging from $5 to 
S50. 

• Declare a congressional policy that 


the Department of Defense should not 
enter into competition with commer- 
cial airlines. Airline representatives are 
skeptical that a policy declaration will 
be effective in shifting military busi- 
ness from Military Air Transport Serv- 
ice to commercial carriers. 

• Authorize CAB to regulate the de- 
preciation accounting of air carriers. A 
U. S. district court in a recent case- 
Alaska Airlines versus CAB-uplicld 
Ihe Board's authority to do this, but the 
decision was reversed by the U. S. 
Court of Appeals, and the Supreme 
Court declined to hear the case. 

Noting that depreciation is becoming 
an increasingly important operating ex- 
pense for air carriers with the addition 
of new and more expensive aircraft 
equipment, CAB said that "improper 
charges to expense for depreciation 
would undermine the integritv of the 
financial statements in exactly the same 
manner as inaccurate charges for salar- 
ies, rents, and other operating expenses 
of the carriers.” 

• Permit the Board to make independ- 
ent representations in court proceed- 
ings. CAB now must work through the 
Attorney General. 

• Permit the Board to dispense with 
hearings in cases where they are not 
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High pressure refuelling ensures that a turnround can be 
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sought by anyone with a substantial in- 
terest. fn many simple transactions, 
such as the least of a limited number of 
aircraft, CAB said, the hearing senes 
no useful purpose. 

• Exempt Board Personal from testify- 
ing as expert witnesses in litigations in- 
volving accidents the Board has investi- 
gated. Factual information developed 
by the Board would be made available 
to litigants to the extent it is not rea- 
sonably available elsewhere. 

Other measures requested by CAB 
have been sought for several years by 
the Board, but never enacted bv Con- 
gress. They include: 

• Increase in penalties for violations of 
CAB economic violations. Criminal 
penalties would be raised from S500 
maximum for a first offense and S2,000 
for a repeated offense, to S5.000 maxi- 
mum for a first offense, with each sub- 
sequent day of violation being consid- 
ered a separate offense. Civil penalties 
Uf) to §1,000 would be introduced for 
minor violations. ATA has opposed 
civil penalties on the grounds that they 
could "nickle and dime the airlines to 

• Authorize CAB to provide certificates 
for limited types of services. 

• Separate by law airline pay for earn- 
ing mail from subsidy payments. 

• Permit airlines to offer free or re- 
duced transportation to retired person- 
nel and their families. 

• Authorize the Board to regulate the 
rates of U. S. carriers in international 
service. It already has the authority foi 
domestic rates. 

Jet Control Procedures 
Outlined by FAA Unit 

Washington-Present air traffic con- 
trol procedures can be applied to turbo- 
jet transports without impairing effi- 
ciency or safety of flight operations, 
according to a preliminary report on 
tests conducted by the Technical De- 
velopment Center* 

The report pointedly refutes theories 
that jet aircraft will require high-alti- 
tude holding patterns in high-densitv 
terminal operations— a procedure once 
considered essential as a fuel-saving 
measure. It also proposes new concepts 
in the field of arrival scheduling control 
that can be applied in the development 
of equipment design and operational 
philosophies in future air traffic control 
systems. 

The report is based on findings re- 
sulting from air traffic control simula- 
tion tests conducted by the Technical 
Development Center of the Civil Aero- 
nautics Administration prior to its in- 
tegration into the Federal Aviation 
Agency. Highlights of the report are: 

• Low-altitude holding patterns permit 
higher efficiencies of approach systems 
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than high-altitude holding patterns. 
Resultant reduction in delays will more 
than compensate for the increased fuel- 
flow rates of jet aircraft flown at low 
altitudes in high-densitv terminal areas. 

• Tunnels should be used instead of 
detours in cases where jet transports 
cannot be cleared for unrestricted climb. 

• Development of advanced approach 
systems using preassigned landing 
reservations will reduce amount of low- 
altitude holding without reducing 
acceptance rate of the approach system. 

• Path-stretcliing was found to fee the 
most precise method of adjusting ap- 
proach intervals. 

• Emphasis was placed on the need for 
a thorough understanding by operations 
personnel of civil jet aircraft operating 
characteristics and limitations to en- 
sure efficient integration of jets into the 
present air traffic control system. 

The report noted that simulation 
tests indicated high-speeds of jet aircraft 
will present a problem to controllers 
who arc not experienced in handling 


Airport Incident 

New York-Port of New York Author- 
itv is being sued by a 2I.year.old youth 
and his brother who went to Idicwild 
to sec the sights and found themselves 
involuntarily needled by Public Health 
Officials. The youths left the observa- 
tion deck at the International Arrivals 
Building by an emergency stair, wound 
np mingling with a stream of arriving 
international passengers. Since they had 
been exposed to possible foreign infec- 
tion. Public Health insisted on giving 
them shots. Their objection to the in- 
jection is priced at $6,000 each. 


jets because of higher rates of closure 
with other aircraft and the low turning 
rates required for passenger comfort It 
added that one of the most important 
jobs the controller will have will be to 
become accustomed to "staving ahead 
of the aircraft” and to the increased 
operating tempo of jet flights. 

The report pointed out that the high 
rate of fuel consumption will make it 
desirable for pilots to complete pre- 
takeoif cockpit checks prior to starting 
engines. It also said that “it may be- 
come common practice for jet pilots 
to secure their ATC clearances before 
leasing the ramp.” 

In this connection, since no engine 
warmup is required for turbojets, the 
report recommended a bypass taxiwav 
for the jets to permit an uninterrupted 
run to takeoff position. The report 
said a four-engine turbojet, taxiing at 
50 rpm., will burn HO lb. of fuel per 

As a means of adjusting arrival time 
of each aircraft so it meshes smoothly 
into the stream of arriving traffic, the 
report recommended velocity control 
and preassigned departure time as basic 
techniques to be added to the holding 
and path-stretching systems now in 
general use. 

The report was prepared by Paul T. 
Astholz and Tirey K. Vickers of the 
Federal Aviation Agency. 

Jet Financing Bill 
Proposed by ATA 

Washington-Legislation advocated 
by the Air Transport Assn, to facilitate 
the financing of jet fleets appears to 
be non-controversial in Congress. The 
two provisions of the measure would: 

• Enable airlines to issue a valid secur- 


ity interest in specifically identified pro- 
pellers installed in aircraft. This may 
be done at present with respect to 

• Exempt holders of security interests 
in engines and propellers from liability. 
Holders of security interests in com- 
plete aircraft are already exempt from 
liabilities arising from accidents or other 
causes in the operation of the aircraft. 

At hearings last week before the Sen- 
ate Commerce Subcommittee headed 
by Sen. Mike Monroney (D.-Okla.), 
J. D. Durand, assistant general counsel 
of ATA, said "several” airlines intend 
to lease jet engines and propellers. "One 
member has pointed out that leasing 
propellers for its turboprop fleet will 
reduce by SI. 5 million its need for 
capital funds and is an absolute neces- 
sity if its financing of jet equipment is 

Manufacturers arc unwilling to lease 
propellers, Durand said, unless their 
security interest is duly and specifically 
protected. 

Financing agencies are also unwilling 
tr, separately finance engines or propel- 
lers unless they arc exempted from lia- 
bility arising from the operation of the 
equipment. Durand pointed out. 

The measure also was endorsed bv 
the Federal Aviation Agency, Aircraft 
Industries Assn., and the General Air- 
craft and Leasing Co. Brackley Shaw, 
representing the leasing firm, proposed 
an additional provision— that security 
holders be protected from liabilities aris- 
ing from incidents occuring in the air 
as well as on the ground. The present 
exemption, applying only to ground 
crashes or other surface incidents, Shaw 
said, offer the security holder no pro- 
tection from liabilities arising from mid- 
air collisions. 
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SHORTLINES 


► American Airlines increased its Boe- 
ing 707-120 transcontinental nonstop 
New York-Los Angeles flights from two 
to three daily April 1. The new flight 
leaves New York's International Air- 
port at 11:45 a.m. and arrives Los An- 
geles at 2:15 p.m. Return flight leaves 
Los Angeles at 3:00 p.m. and arrives 
New York at 10:30 p.m. All times are 
local. American will begin Lockheed 
Electra service to Chicago from Wash- 
ington April 12, with two round trip 
flights daily, and intends to increase 
frequency of flights as new Electras are 
delivered. 

► Northwest Airlines carried 118,770 
domestic passengers during February, 
a 22.8% increase over the same period 
last year. Total revenue passenger miles 
flown for February were 108,712,000, 
up 43.9%. Breakdown for international 
and domestic passenger miles is 20.407,- 
000, up 24.2%, and 88,305,000, up 
49.4%. respectively. During February, 
Northwest showed a net loss after taxes 
of 5169,127. 

► Pan American World Airways has 
carried 50,000 passengers between the 
U. S. and Europe on its Boeing 707-120 
aircraft. Only three of Pan American’s 
six- jets were needed on the run. 

► Seaboard & Western Airlines has 
opened new sales offices in San Fran- 
cisco and Atlanta. The carrier now oper- 
ates on routes to Europe from the U. S., 
but has applied for permanent cargo and 
mail routes from San Francisco/Oak- 
land to the Far East and southwest 
Pacific. Airline has recently been in- 
volved in the Pacific Airlift between 
San Francisco and Tokyo. It carried 
some 30 million lb. of cargo, mail and 
passengers on 2,500 flights across the 
Pacific. 

► Trans World Airlines flew 265.433,- 
116 revenue passenger miles on its do- 
mestic routes during February for a 
14% increase over the same period 
last year. TWA attributes much of the 
increase to the newly opened St. Louis- 
Miami routes and nonstop sen-ice on 
East to West Coast sen-ice. During 
the first week in March, 1,500 persons 
booked resen-ations on TWA’s flights 
to Europe for the period prior to June 
1—35% higher than the previous week. 

► United Air Lines flew 344,245,000 
revenue passenger miles during Febru- 
ary for a 10% increase over the same 
period last year. Mail ton-miles rose 
13% to 2,653,000, freight ton-miles 
rose 27% to 5,383,000 and express car- 
ried was 838,000 ton-inilcs, up 21%. 


AIRLINE OBSERVER 

► Federal Aviation Agency Administrator Elwood Quesada has instructed 
regional administrators, attorneys, bureau of flight standard chiefs and 
supenising inspectors to tighten’up enforcement activities. In an unprece- 
dented meeting in Oklahoma City, FAA personnel were warned against 
any relaxing of enforcement of civil air regulations and were given what 
Quesada calls the "Four F” fonnula as a guide in conducting enforcement 
proceedings. Four F’s are fast, factual, fair and firm. 

► Western, Eastern and Presque Isle Air Defense Identification Zones 
(ADIZ) ninning vertically across the U. S. were eliminated last week and 
flight requirements within the remaining zones were relaxed. Elimination 
of the three ADIZs became possible with the complete encirclement of the 
U. S. border zones with the establishment of an added ADIZ from the Gulf 
of Mexico to the Pacific. Remaining encircling zones are designated Atlantic, 
Gulf of Mexico, Pacific and Canadian border. Pilots now flying in any of 
the remaining ADIZs will no longer be required to file defense visual flight 
rules when operating at a true air speed of 150 kt. and 3,000 ft. altitude 
or less. Formerly, pilots were not required to file a DVFR flight plan when 
operating at 100 kt. below 1,500 ft. 

► Civil Aeronautics Board has agreed to hold its subpena directed to the 
president of the Air Transport Assn, in abeyance (AW Mar. 30, p. 42). 
Subpena was issued when ATA gave only "restricted access” to its files 
in the current CAB review and inspection of the association. The Board 
said it found it appropriate to hold the subpena in abeyance because of 
an "unqualified statement” by ATA that it would cooperate in the future 
with the Board in the investigation. 

► Load factor for seven local sen-ice carriers during Febmary reached 42.3%, 
an insignificant gain over the 41.9% recorded in the same month last 
year. Available seat miles for the seven airlines rose from 70 million to 
78 million while revenue passenger miles climbed from 29 million to 33 
million in the same period. 

► Significance behind the forecast American Airlines' President C. R. Smith 
made of 1959 revenues lies in its departure from his custom not to make 
such specific forecasts in speeches. American, like a number of other airlines, 
has shown interest in broadening its equity base now that airline stock prices 
have risen above book value. Since the end of 1958, American’s stock has 
risen from 524 a share to over S30, the highest price for American’s shares 
since a split in 1946. Smith predicted revenues would exceed 5360 million, 
compared with 5316 million in 1958, which should not dampen any market 
enthusiasm for American's securities. 

►Trans World Airlines switchboard operators are answering calls with 
something of a speech: “Good morning, TWA jets you to California.” 
BOAC is more general: “Good morning, the jet airline, BOAC.” Pan 
American and American have nothing to say about jets but National 
opens conversations with “Fly National Jetstars.” United has quietly 
dropped its “the radar line.” All carriers continue to cling to one traditional 
opening remark: “Resen-ations are busy, will yon kindly wait?” 

► Some of Russia's four-turboprop An-10 Ukraina transports may be 
equipped with compact, folding passenger loading stairs which will be 
carried in the baggage compartment near the cabin’s toward door for use 
when the planes land at "unequipped” airports. The An-10's high-wing 
design and low-slung fuselage permit utilization of much smaller loading 
stairs than are required for the Tu-104, 11-18 or even the piston-engine 
11-14. 

► Military Air Transport Sen-ice has awarded contracts to nine commercial 
air carriers to fly passengers and cargo overseas during April, May and June. 
Carriers receiving awards are Flying Tiger, Pan American, Alaska, Transoccan 
Airlines, Slick Ainvays, Capitol Ainvays, United States Overseas Airlines, 
Overseas National Airways and Seaboard and Western. 
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Inertial Guidance Sales Show Fast Climb 


By Philip J. Klass 

Washington— Nearly a quarter of a 
billion dollars worth of inertial guidance 
systems were produced last year by U. S. 
manufacturers and the figure is ex- 
pected to be 5Q9£ higher in 1959, an 
Aviation Week survey has disclosed. 
By 1965, manufacturers expect to be 
producing more than S600 million an- 
nually in inertial systems, the survey 

This represents a remarkable growth 
for a product which didn't exist a dec- 
ade ago and which had only begun to 
emerge from the laboratory fisc scars 
ago. Figures do not include sales of 
inertial components, such as gyros, sta- 
bilized platforms used for flight instru- 
mentation. stabilization and fire control. 

Fast-rising sales figures reflect the 
fact that inertial systems have nosv be- 
come the dominant guidance technique 
for surface-to-surface and air-to-surface 
missiles and arc coming into use for 
mid-course guidance of surface-to-air 


Explanation for the increasing pop- 
ularity of inertial guidance over radio 
guidance is the former's complete in- 
vulnerability to enemy jamming and 
countermeasures. Another reason, in 
the case of ballistic missiles, is the abil- 
ity to launch mass salvos and the ease 
of constructing hardened bases without 
need for external antennas. 

Inertial Systems 

Inertial systems also are finding in- 
creased use in aircraft for bombing and 
navigation, not only because of their 
jamming invulnerability but because 
they, unlike radar, give no tell-tale elec- 
tromagnetic radiation to warn the en- 
emy of approaching aircraft. Even in- 
terceptor aircraft arc being outfitted 
with inertial navigators to make them 
more independent of ground-based navi- 
gation aids. 

At present, fewer than 20 companies 
dominate the inertial systems field. 
Only a handful of these hold the bulk 
of current systems production. These 
include AC Spark Plug Division of 


General Motors, producing for Douglas 
Thor and Martin Mace missiles; Amer- 
ican Bosch Anna, producing for Con- 
vair Atlas and Martin Titan; Ford In- 
strument, producing Chrvsler Redstone 
and Jupiter guidance. In the aircraft 
field, Sperry is the major producer of 
inertial bombing-navigation systems for 
the Convair B-5S. and Kearfott of in- 
ertial navigators for use on interceptors 
and early warning aircraft. 

These ranks will shortly be joined 
by North American's Autonetics Divi- 
sion which holds contracts for inertial 
system production for the North Amer- 
ican Ilound Dog air-to-surface missile 
and for the new USAF Minutcman 
missile, and by General Electric which 
will manufacture guidance for Navy's 
Polaris intermediate range ballistic mis- 
sile. The latter svstem is being devel- 
oped by Massachusetts Institute of 
Technology. 

Northrop's Nortronics Division, one 
of the first to produce inertial systems 
in quantity for the Snark, should also 
be included in the foregoing list al- 
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though latter production is now taper- 

The 1 1 inertial system manufacturers 
who responded to Aviation Week’s 
survey reported a total of S222 million 
in sales for 1958 and estimated their 
1959 sales at S324 million. 

Crystal ball estimates of sales for 
1963 total S632 million, almost three 
times the 1958 figure and double the 
1959 estimate. 

Companies which participated in the 
survey include: AC Spark Plug, Amer- 
ican Bosch Arma, Bell Aircraft, Ford 
Instrument, International Telephone & 
Telegraph, Kearfott, Litton Industries, 
Minneapolis-Honevwell, North Amer- 
ican’s Autonetics Division, Northrop’s 
Nortronics Division and Sperry Gyro- 
scope. The survey also discloses design 
aspects and trends in the bulk of systems 
now in production and many of those 
under development, as reported by 
manufacturers or gleaned from other 
sources. 


Inertial system manufacturers were 
asked to provide the following data on 
their systems: 

• Type: pure-inertial, stellar-inertial or 
Doppler-inertial. 

• Platform design: three-gimbal, four- 
gimbal or no-gimbals. 

• Type of gjTos: single axis or dual axis; 
liquid-floated, air-bearings or other types 
of gyros. 

• Type of accelerometers: non-integrat- 
ing, single-integration or double-inte- 
gration. 

• Type of computer: analog, digital or 
combination of both. 

• System weight. 

• System status: in development, pro- 
totype or production. 

Because accuracy is considered classi- 
fied information, it was not requested 
of the manufacturers. 

The bulk of current guidance systems 
are pure inertial, except for the Nor- 
tronics stellar-inertial system used in 
the Northrop Snark, the survey indi- 


cates. For ballistic missiles and large 
aircraft which normallv are restricted in 
their maneuvers, a three-gimbal plat- 
form generally is used, the survey shows. 
On interceptor aircraft, however, sys- 
tems being developed by Honeywell and 
Litton employ four-ginrbal platforms 
to avoid the problem of gimbal-lock 
under 360-deg. pitch or roll maneuvers. 
An exception is the three-gimbal plat- 
form being used in the Kearfott system 
for the Lockheed F-104 and Convair 
F-106. 

'Strapped-Down' Systems 

New "strapped-down” inertial sys- 
tems, which do not use stabilized plat- 
forms (no-gimbals), are being developed 
by Inte rnat ional Telephone & Tele- 
graph (ITT) and by Ford Instrument. 
This approach eliminates mechanical 
complexity and weight at the expense of 
a more sophisticated computer needed 
to perform the coordinate conversion 
required for accelerations sensed by 
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For application data on G-E silicone rubbers, write General Electric 
Company, Silicone Products Dept., Section R7J4, Waterford, N. Y. 
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transmit ANY data ANY distance 



COMMUNICATION SYSTEM 
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accelerometers attached to the vehicle. 
One system of this type being devel- 
oped by ITT is expected to weigh 75 
lb.; another is expected to weigh only 
45 lb., the company says. Ford Instru- 
ment has given no details on its sys- 
tem. 

In inertial system computers there ap- 
pears to be a trend toward digital types, 
although analog computers predominate 
in current production. Aviation Week's 
survey discloses. 

A digital computer is mandatory' for 
the strapped-down type inertial system 
because of the computational accuracy 

The single-axis liquid-floated inte- 
grating gyro clearly dominates the in- 
ertial system field. However, Anna, Bell 
Aircraft and Litton Industries use the 
two-axis displacement type gyros and 
can present many arguments for their 

Ford Instrument employs single-axis 
air-bearing gyros, developed by Army 
Redstone Arsenal as an outgrowth of 
German gyro designs developed during 
World War II. North American also 
has done extensive work on gas-bearing 
gyros but docs not disclose any details 
on its inertial systems. 

In the area of accelerometers, the 
field is almost evenly divided between 
non-integrating and single-integration 
devices. Most systems using non-inte- 
grating accelerometers also employ digi- 
tal computers which can perform the 
required integration function in addi- 
tion to their other duties without sig- 
nificant increase in computer weight or 

Smaller and More Accurate 

A comparison of the weight of sys- 
tems now in production with those un- 
der development today reveals the sig- 
nificant size-weight reduction that has 
been achieved in the past several years 
even though direct comparison is diffi- 
cult unless system accuracies are known 
and comparable. 

•Inertial systems of a decade ago 
weighed 1,500 lb., occupied 50 cu. ft. 
of space, had an accuracy of around 
5 naut. mi., and a mean-time-to-failure 
of only 50 hr., according to Frederick 
Stevens of Nortronics. 

Today’s inertial system weighs about 
100 lb., occupies 3 cu. ft. space, has an 
accuracy of about one nautical mile 
and a mean-time-to-failure of about 
2,000 hr., Stevens savs. 

An Air Force spokesman at Wright 
Air Development Center's Weapon 
Guidance Laboratory estimates that in- 
dustry has achieved a 10:1 reduction 
in inertial system size and weight in 
the past several years. He predicts a 
significant, but not quite as large, re- 
duction in the next several years. But 
by then further gains will be difficult 


Now you can break the time barrier— 
intra-plant or coast-to-coast— of inter- 
changing any kind of visual data in 
volume. With a Fairchild facsimile com- 
munication system, planned to serve 
your specific needs, you can transmit 
engineering drawings, change orders, 
blueprints, charts, sketches, memos, 
schedules, specifications, photos, con- 
tracts, invoices, shipping orders, forms, 
letters. You can use short wave radio, 
telephone, leased wire or microwave 
transmission. You can transmit data 
rapidly and dependably, without error, 
and with the sharpest detail available 
today. 

Aircraft industry applications 

Northrop Aircraft, for example, uses 
Fairchild Facsimile to save valuable 
time in transmitting engineering data 
between Hawthorne, Calif., and Cape 
Canaveral. Douglas Aircraft, in fast 

Monica, Long Beach and Edwards Air 


Force Base in California, finds Fairchild 
Facsimile’s extreme clarity of special 
benefit. Often, on receiving change 
order facsimiles, an engineer will make 
pencil notations thereon and retransmit 
them to another point. 

Nationwide service 

Operation? Just attach the copy, set the 
scanner, press a button, and in less than 
6 minutes transmission is completed at 
the receiving end. Reliability? It has 
served the demanding needs of the 
newspaper industry for over 20 years. 
Service? Fairchild offers an established 
nationwide organization, unequalled in 
this field, that includes 56 experienced 
service specialists. Cost? An attractive 
lease arrangement covers preventive 
maintenance, periodic equipment 
updating, and replacement options as 
improved models are developed. For 
full information, mail coupon now for 
brochure“To Deliver the Facts. ..Fast." 
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to achieve unless major achievements 
are scored in developing fundamentally 
new types of gyros and accelerometers. 

This is one reason why the Weapons 
Cuidance Laboratory is sponsoring re- 
search in what it terms “exotic” iner- 
tial components. Current programs in- 
clude investigation of the possibility of 
a nuclear-spin gyro at General Preci- 
sion Laboratory, a crystal rate gyro at 
Gulton Industries, and another program 
at the W. L. Maxson Corp. Progress 
in the General Precision Laboratory pro- 
gram has been “most promising" to 
date, a spokesman says. 

One of the most' challenging prob- 
lems for imaginative engineers and phy- 
sicists is to come up also with funda- 
mentally new approaches for sensing ac- 
celeration. 

Study of the stabilization and accel- 

turc has designed for insects, in a vol- 
ume smaller than the head of a pin, 
may provide insight into basically new 
approaches for miniaturizing inertial 
components and/or improving their ac- 
curacy. The vibrating gyro developed 
by Sperry Gyroscope Co. several years 
ago reportedly was inspired by the 
similar halteres (sensing organs) of the 
common housefly which are used to pro- 
vide a form of gyro stabilization. 
Future Guidance Systems 

Inertial systems, in combination with 
automatic star/planet trackers, appear 
likely to play the dominant role in in- 
terplanetary spec navigation. Here, 
however, the inertial system’s primary' 
role will be to provide spatial stabiliza- 
tion for the star/planet trackers to keep 
them approximately aligned on the 

Several major inertial system produc- 
ers already arc developing stellar-inertial 
systems for such application. 



For example, on the cabin air heaters 
produced by AiResearch Manufacturing 
Division of The Garrett Corporation, 
Klixon Precision Thermostats assure 
positive temperature protection . . . 
contributing to heater safety and dependability. These heaters are 
lightweight units which fit into the 707’s main cabin air- 
conditioning ducts where they warm incoming air to proper 
temperature. The thermostats shut off the main power source to 
the heaters as a safety precaution in the event temperature exceeds 
the limit value. 




Multivibrator 

Microminiature multivibrator, fabricated en- 
tirely from a single silicon crystal, is one of 
several solid-state circuits produced by Texas 
Instruments (AW Mar. 30, p. 33) as part 


Klixon snap-acting controls are ideal for applications of this 
type — for several important reasons. They are small in size and 
light in weight; they respond to temperature change quickly and 
with accurate repeat performance; they have ample capacity to 
carry electrical loads as required; and their calibrations stand up 
in the face of severe environmental conditions. 

Let qualified Spencer engineers assist you, too, with your 
temperature control requirements. They will be pleased to study 
your application and, if a standard Klixon Precision Control is 
not available for it, they can recommend adaptations to operate or 
protect your particular equipment. Write today for the Klixon 
P recision Thermostat Catalog. Choose Klixon Controls 
with confidence. 


Western manufacturers — refer inquiries to Metals & Controls 
Corporation, Southern California Office . . . 232 North Lake Avenue, 
Pasadena, California . . . Telephone Ryan 1-4288. 
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Tube Designed to Compete with Transistor 


By James A. Fusca 

New York— A new design concept 
for electron tubes may broaden the 
competition between tubes and semi- 
conductor devices. The design approach 
is said to make possible tubes the size 
of thimbles that are more reliable and 
provide higher performance than con- 
ventional electron tubes. 

Called Nuvistors, these new tubes are 
under development at the Radio Corp. 
of America’s Electron Tube Division. 
At present, three different tube types 
are being readied for sample distribu- 
tion within the next few months: a 
small signal Mode, a small signal 
tetrode, and a beam power tube. 

The design is the result of efforts by 
RCA tube engineers to limit the in- 
creasing encroachment of semiconduc- 
tors in both the commercial and mili- 
tary receiving tube market. A further 
consideration was that sufficient reduc- 
tion in size and power drain in a tube 
that could be mass produced, coupled 
with increased performance and reliabil- 
ity, could compete in areas where tran- 
sistors have certain inherent disadvan- 
tages. 

Development History 

RCA engineers describe the Nuvistor 
concept as the result of a general study 
and development program seeking a 
new approach to electron tube design. 

fn the course of the program, planar 
structures, cylindrical structures, ce- 
ramic-spaced stacked structures, metal 
to glass seals, metal to ceramic seals, 
and similar areas were explored. 


Planar tube elements, because of the 
apparent ease with which they could be 
assembled, was one area that was care- 
fully investigated. It was found, how- 
ever. that any advantage in assembly 
technique was offset by disadvantages 
in electrical and thermal characteristics. 

The concept of cylindrical symmetary 
for receiving tube structures, however, 

Watts 


gained increasing support. It offered 
electrical and thermal efficiency and 
stability, and could be manufactured 
easily and economically. 

The design that resulted from this 
study employs concentric cylinders sup- 
ported in an open-ended cantilever con- 
struction. These cylinders are held in 
place by Mpod-likc structures that are 
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THE NEW SANBORN 
MODEL 670 OPTICAL 
X-Y RECORDER HAS 

★ 1% linearity 

★ frequency response 

3 db down at 130 cps 
independent of amplitude 
ir writing speeds to 
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f RECORDING never before possible with electromechanical instruments can 
w be done with the new Sanborn Model 670 X-Y Recorder. Direct writing 
on ultraviolet-sensitive recording paper by a beam deflected by optical galvanometers 
makes possible the combination of fast writing speed and 130 cps frequency response not 
found in any other X-Y recorder. Transistor characteristics, acceleration and vibration 
of mechanical parts and events of similar short duration can be recorded with linearity of 
1% of full-scale and at trace speeds as fast as 2500 inches per second. Square wave response 
exhibits no greater than 'A.% overshoot at any amplitude; sensitivities as high as 62.5 
uv/inch (depending on preamplifier used). 


PLOTS OCCUPY AN 8" x 8" RECORDING AREA and can be previewed or monitored 
on the instrument’s phosphorescent screen. An Axis Record switch to print X and Y axes 
on the record, and a Beam Intensity Control to assure maximum trace clarity, are among 
the front panel controls provided. An 8' x 8' sheet of the ultraviolet -sensitive chart 
paper ( stored in drawer at base of cabinet ) is easily placed on the back of the hinged screen. 
Brief post exposure in normal room light is the only developing process. 

OPTIONAL INTERCHANGEABLE PREAMPLIFIERS for each axis presently include 
the Model 850-1300B DC Coupling and Model 850-1200 Phase Sensitive Demodulator; 
a Carrier Preamplifier, High Gain Preamplifier and a time base generator are now in 
development. Driver Amplifiers are compact, fully transistorized plug-in units with 
single-ended input and output. Galvanometers are low resistance, low voltage units of 
rugged, enclosed construction; sensitivity and damping are independent of coil temperature. 
Accessible, unitized circuitry also extends to the power supplies— a front-panel plug-in 
for both preamplifiers and a second supply for both driver amplifiers. A built-in blower 
provides constant, forced filtered air cooling. The Recorder can be rack mounted in 15H' 
of panel space, or housed in its own 20' x 20' x 21 K' optional portable cabinet. 
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serving the new jet airline era . . 



WHAT’S THE NEWEST? Above illustration, with small inset drawing, 
demonstrates the new removable Buffet System concept. Whole sections 
easily interchange, to assure rapid food restocking. This and many other 
designs are available from Weber. . .a pioneer in airline interior equipment. 
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TYPE 

PCC88 

One unit Irame grid) 

GES5 

(Shielded grid) 

NUVISTOR 

Heater Power 

1.05W 

1.26W 

0.85W 

E, 

90V 

200V 

25V- 

Eg 

-1.3V 

-1.V 

-0.5V 

\ 

15ma 

10 m 

7.5 ma 


12,500 umbo 

9,000 BJRho 

1 2,000 umho 

Max. Plats Dissipation 
Capacitances' 

1.8W 

2.2W 

IW 

Mpat 

3.3 uuf 

3.6 uuf 

4.5 uuf 

Output 

1.8 Hilt 

4.0 uuf 

1.8 uuf 

arid-plate 

1.4 uuf 

0.4 uuf 

2.8 uuf 

•W lu* Wb-1 w***) 


OPERATING characteristics of Radio Corporation of America’s Nuvistor ate compared in 
tabic above with the characteristics of two more conventional triodcs. Note Nuvistor plate 
voltage and plate dissipation. 


mounted concentrically upon a ceramic 
base wafer. 

Cantilever support for the electrodes 
eliminates the need for mica support 
disks or spacers. All joints in the com- 
plete tube assembly arc brazed in a 
furnace at a temperature of about 2,000 
F, and outgassed in a vacuum exhaust 
furnace. 


The advantages claimed for this type 
of construction are: 

• Cylindrical symmetry and cantilever 
support of the electrodes provide a com- 
bination of high cathode efficiency and 
permit the use of precision jigs for 
assembly. 

• Use of brazing instead of spot welding 
for joining materials removes a potential 



source of failure and eliminates residual 

• Mica supports are not present to fray 
under vibration or interfere with high- 
temperature brazing and exhaust proc- 



many of the gases and impurities that 
are difficult to remove during manufac- 
ture of conventional tubes in which 
glass and mica limit the processing tem- 
peratures. It also allows operation of 
the tubes at higher temperatures. 

• Indexing lugs on the base of the 
Nuvistors prevent damage to tube leads 
during insertion. 

Design Considerations 

When the electrode assemblies of 
an electron tube are scaled down pro- 
portionally, some characteristics do 
not change, some improve, and others 
become poorer. For example, cathode 
efficiency' and high frequency perform- 
ance both improve. General operating 
characteristics such as mutual conduc- 
tance and plate resistance remain sub- 
stantially the same. 

Cathode current density, however, in- 
creases and the grid and plate opciatc 
at much higher temperatures. These 
latter effects tend to reduce tube life 
and reliability. Both of these effects 
can be offset if the electrode spacings 
are scaled down by a greater amount 



Sea Water Depth 
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■ Input: sea water pressure 
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Today . . . Avion's Advanced Development Laboratory is 
pioneering new, practical, INFRARED techniques — 
such as Operation Fly-Eye* — to meet the ever-increasing 
need for effective military weapons. 
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CHARACTERISTICS and efficiency of 
Nuvislor and transistor arc compared above. 


CHARACTERISTICS of Nuvistor tetrode 


than the other dimensions and if more 
efficient thermal paths are provided for 
removing excess heat. 

This differential scaling makes pos- 
sible the use of much lower electrode 
voltages, thereby providing several ad- 
vantages in addition to the correspond- 
ing reduction in power input. A major 
advantage of reduced voltage is a sub- 
stantial improvement in cathode life 
because less energy is imparted to resi- 
dual gases which might damage the 
cathode through ion bombardment. 
Another advantage is the reduced in- 
sulation required in the tube, tube 
socket, and associated circuit elements. 
Thermal Paths 

Thermal paths in tubes are impor- 
tant. In the case of the cathode and its 
supporting structure, heat conservation 
is the major consideration. For maxi- 
mum cathode efficiency, low thermal 
conductivity and low thermal emissiv- 
itv are needed. The grid and the plate, 
however, require paths of high thermal 
conductivity so that the grid stays cool 
enough to avoid grid emission and so 
that the plate operates at a low enough 
temperature so that gas evolution is 

The effects of scaling down electrode 
spacing can be seen in the tube charac- 
teristics of the Nuvistors, and the re- 


Neater Pwr. 15.5W 5W 


PlattVolt. 

Screen Grid E c , 
Maximra Current 


40V 

125V 

520ma 

24W 


NUVISTOR beam power tube is compared 
with conventional tube above. 


suits of providing paths of high thermal 
conductivity in the power dissipation 
capabilities. 

Engineers of RCA's Electron Tube 
Division consider the advantages of 
electron tubes when compared with 
semiconductor devices places the Nu- 
vistor in a favorable position. Some of 
the advantages claimed are: 

• Electrode spacing in an electron tube 
can be 50 times larger than the elec- 
trode spacing in a transistor intended 
for comparable performance. Conse- 
quently, tube spacings and the associ- 
ated tolerances can be more easily con- 
trolled in manufacturing operations. 

• Electron tubes are economical in ini- 
tial cost, have high impedance and gain, 
and generally require less expensive as- 
sociated circuit components. 

• Noise factor and gain of a tube are 
superior at high frequencies. 

• Electron tubes have a high uniformity 
of initial characteristics and do not re- 
quire a costly selection process. 

• Electron tubes are capable of han- 
dling momentary overloads and are less 
susceptible to radiation damage. 

• Electron tubes maintain their char- 
acteristics over a wide range of ambient 
temperatures. 

Because of the cylindrical construc- 
tion of the Nuvistors, RCA expects to 
be able to produce the tubes in large 
quantities and with a highly automatic 
assembly. The tube elements are 
dropped into place concentrically and 
held to the proper spacing by precision 
cylindrical jigs until brazed. The use 
of a cathode support sleeve to secure 
the active cathode makes it possible to 
braze the supporting structure before 
insertion of the cathode itself which 
would be damaged by heat. 

One other company that is known to 
be working toward development of a 
similar tvpe of very small, highly effi- 
cient electron tube is General Electric. 
Both coni panics are exploring the possi- 
bilities offered by combining this type 
of construction with the cold cathode 
operation being studied by Tung-Sol. 
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our aircraft temperature indicators, 
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This huge antenna is part of an electronic and 
optical system that RCA installed and is 
operating on the S.S. American Mariner. The 
purpose of the equipment, for which the ship 
has been refitted, is to provide the most precise 
data yet obtained at sea on missile flights over 
a range extending from Cape Canaveral, Fla., 
to the area of Ascension Island. The project is 


sponsored jointly by the Advanced Research 
Projects Agency, Department of Defense and 
the Army Ordnance Command. A scientific 
staff — most of them RCA personnel — will 
operate the equipment and report on missile 
performance from descent from space to final 
plunge, the data to be shared by all branches 
of the armed services. 



RADIO CORPORATION of AMERICA 

DEFENSE ELECTRONIC PRODUCTS 
® CAMDEN, N. J. 
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► Minimizing Radomc Distortion— New 
technique which partially compensates 
for radome distortion of radar linc-of- 
siglit in missile guidance systems has 
been developed by Ohio State Univer- 
sity’s Electrical Engineering Depart- 
ment. Technique bears some similarity 
to self-adapting techniques now being 
developed for automatic flight control 
systems (AW Feb. 9, p. 89.) Program, 
headed by Prof. Robert Cosgriff, is 
sponsored by Wright Air Development 
Center's Weapons Guidance Labora- 

► National Telemetry Symposium— Call 
for prospective authors of technical 
papers has gone out for National Sym- 
posium on Telemetering to. be held in 
San Francisco. Sept. 2S-30. Papers are 
solicited on space vehicle communica- 
tions. satellite instrumentation, data 
processing and new telemetry develop- 
ments. A 100-200 word abstract and 
a 500-word summary should be sent, 
prior to May 10, to George L. Larse, 
Lockheed Missile Systems Division, 
Sunnyvale, Calif. 

► Field Emission Cathode Ray Tube- 
Feasibility of -using a field emission 
cathode as an electron source for a 
cathode ray tube has been confirmed 
by study conducted by Linfield Re- 
search Institute under Wright Air De- 
velopment Center sponsorship. Report 
on research program, identified PB 
151 246. can be obtained from Oflice of 
Technical Services, Dept, of Commerce, 
Washington 25, D. C., for $1.00 
►Signed On Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

• Tele-Dynamics, Inc., Philadelphia, 
will design a new high-speed system for 
rapid transmission of weather charts un- 
der contract awarded by Air Force Cam- 
bridge Research Center. New system, 
called “Televelofax,” will be able to 
transmit 10 times as many charts as 
present over same facilities in given 
time, the company says. 

• The W. L. Masson Co., New York, 
$288,000 contract from Bell Helicopter 
Corp., for development of helicopter 
landing system, known as HELP (Heli- 
copter Electronic Landing Path) for 
use in all-weather conditions. 

• General Electric Defense Systems 
Dept., Syracuse, N. Y., three contracts 
totaling $110 million, for ground-based 
guidance system for Atlas, from Air 
Materiel Command’s Ballistic Missiles 
Center. Contracts cover work carried 
out under previous letter contracts. 




There's 

NO 


ICING 


WITH 


CONTINENTAL 


FUEL INJECTION 

The engine icing hazard inseparable from carburetor type aircraft 
engines vanishes when you fly with Continental Fuel Injection, for the 
refrigerating effect of vaporizing fuel at the carburetor is ended by 
eliminating the carburetor itself. With Continental Fuel Injection, no 
carburetor heat is ever required. You always use the coldest available 
air, for maximum power. 
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DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
ELECTRONIC AND NUCLEAR INDUSTRIES 


AT TAPCO . . . 


A unique combination of electronic, 
electrical and mechanical skills 


Your project may require microwave subsystems and 
components. Or a complete ground support check-out 
device. Or servo-controlled subsystems and components 
for a whole new vehicle concept. On each of these the 
Tapco Group can design, develop, and manufacture 
your requirements on schedule. 

The Tapco Group is experienced in the design and 
manufacture of electronic controls, including closed- 
loop servo systems and components, positioning con- 
trols, and small power-system alternators. Experience 
with microwave components includes coaxial and wave 
guide switches, power dividers, stripline microwave 


Air-vehicle electronic systems developed by the 
Tapco Group include highly sensitive electro-pneumatic 
controls capable of maintaining the speed of rotating 
electrical machines within plus-or-minus ‘A % in either 
parallel or isolated operation under widely varying 
loads, ambient temperatures, and vibration. Tapco- 
devcloped APU speed controls provide an accuracy 
of one part in 100,000 (.001 % ) under missile environ- 
mental conditions. 

At Tapco you'll find an unusual combination of elec- 
tronic, electrical and mechanical skills ready to serve you. 


TAPCO GROUP 

Thompson Ramo Wooldridge Inc. 





Primary Standards Laboratory at T»PCO. where all secondary test 
equipment is calibrated at statistically-determined intervals to assure 
the accuracy of electronic products. 


Electronics Research 
and Production Facilities 
at TAPCO 

The combination of engineering and manufacturing 
competence represented in the $160,000,000-pcr-year 
activities of the Tapco Group provides an integrated 
capability of unusual effectiveness for the design and manu- 
facture of electronic products. In addition, the electronic 
facilities and competence of the corporation’s Ramo- 
Wooldridge Division are available to the Tapco Group. 

Our scientists and engineers can move rapidly on 
simultaneously-programmed projects. Analog and digital 
computers speed the design of electronic systems, then 
simulate their operation for test purposes. Components, 
electronic systems and subsystems designed in the Tapco 
G roup are produced within the Group. 

Let us show you how we can design, develop, and manu- 
facture electronic subsystems and components to meet 
your performance, reliability, and delivery requirements. 


A 


TAPCO GROUP 

Thompson Ramo Wooldridge Inc. 


AERONAUTICAL ENGINEERING 



PRIMARY STRUCTURE of T63 is gear bos onto which power-producing elements, accessories and reduction gearing arc bolted. Airflow 
angles outward from compressor, passes through external tubes on sides of engine and then is angled into single combustion chamber. 


T63 Designed for Low Cost Production 


By Erwin J. Bulban 

Conservative design approach is 
being combined with advanced manu- 
facturing methods by engineers of 
Allison Division of General Motors 
Corp. in its new 250-slip. T63 scries of 
gas turbine powcrplants. Aim is lo 
achieve low cost, light weight, simplic- 
ity and reliability. 

Allison officially refuses lo discuss 
probable prices for publication— the 
company will only say that it expects 
to sell the T63 competitively with pis- 
ton engines of similar powers— but 
industry sources estimate that the new 
engine will sell for somewhere between 
S15-S20 per horsepower, in production 
quantities. 

These same sources also say that an 
important factor in the cost aspects of 
the engine will be Allison’s use of plas- 
tics for major assemblies of the engine, 
including the compressor section. 
These probably will not show up in 


prototype models, but will be worked castings, stacked to form a complete 
in during later phases of the engine’s assembly, rather than conventional 
development. One clue seen is in cur- build-up of a separate disk or disks and 
rent makeup of the compressor section, blades. These current metal castings 
The seven axial stages now arc one-piece are expected to be translated to plastics 
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CAS/= H/sroR/es 


U/tra Precise Ba/i Bearings 
Heip "C/ock" A Satei/ite/ 


CUSTOMER PROBLEM: 

Require ultra-precise bearing design for Bodine 
electric motor used in satellite-tracking micro- 
clock. Bearings must provide uniformly low 
starting torque, precise location of rotor shaft 
and minimum maintenance, to help mechanism 
achieve time determinations to 0.001 second. 
SOLUTION: 

N/D Sales Engineers studied special bearing 
requirements, and recommended New Depar- 
ture ultra-precise ball bearings. These ball 
bearings measured up to every requirement for 
micro-clock motors . . . thanks to New Depar- 
ture’s advanced equipment for research, devel- 


opment and production. N/D equipped micro- 
clocks, selected by the Smithsonian Institute, 
are operating in a dozen locations around the 
world right now, keeping track of vital satellite 
movements ... to accuracies of one milli- 
second and better! 

If you’re manufacturing or designing electric 
motors for any high precision applications, 
including instruments, why not call on New 
Departure? N/D engineering and research 
facilities are turning out the latest in high 
precision instrument ball bearings and 
advanced ball bearing designs. For more 
information write Department G-4. 
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application in the later phases. 

Two versions of the T63 arc con- 
currently in development for the U. S. 
Army: a propeller-drive type designated 
YT63-A-1 and a shaft-power version 
designated YT63-A-3. Company model 
number is 250. Allison states that it as 
vet has no specific installations for the 
powerplant, but secs applications for 
both fixed wing and rotary wing air- 
craft, and also aerial platforms and 
drones. The company reports that its 
agreements with the Army provide for 
producing commercial versions of the 
engines concurrently with military 
schedules. In addition to being a prime 
mover, the T63 is also seen applicable 
to numerous utility functions, such as 
a turbine engine starter, for marine 
propulsion and other portable power 

Current program calls for making the 
first run of the engine this spring, with 
tentative development schedules call- 
ing for 50-hr. test in the latter part of 
1960 and completion of 130-hr. test 
and first production engines a year later. 

Key areas of T63 design approach 
were covered by Allison chief prelim- 
inary design engineer Russell S. Hall 
during the Society of Automotive Engi- 
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TEST COMPRESSOR was rim ill spring 1958 to validate efficiencies of small component. 
Compressor disks and blades arc cast one-piece and stacked, may be made of plastic later. 



Radome Boresight Error 

joliiliei Mll-R-7705A|ASG|. including type' 'll 
millifodian. Percent Iramminion and onlcnno 
infrared. Model 150C lor monopulse ond conical 



Flight and Altitude Simulation 

Three-Arris Flight Simulator reproduces roll, pilch, 
and inertiol guidance plotforms in Ihe laboratory. 


neer's national aeronautic meeting in 
New York last week. Basic features 
outlined bv Hall included: 

• Use of free turbine configuration to 
provide flexibility of operation and ease 
of starting and permitting optimization 
of gas generator and power turbines. 

• Selection of pressure ratio of 6.2. 
considered the intermediate level favor- 
ing desired reliability and light weight 
over economy— relatively short flight 
duration of aircraft for which the engine 
is planned indicated that increase in 
cost, complexity and weight accompany- 
ing a very high pressure ratio would not 
justify the improvement in operating 
economy. Allison engineers believe that 
resulting 0.70 specific fuel consump- 


tion at military' power for which the 
T63 is designed is consistent with their 
basic objectives. 

• Turbine inlet temperature limit of 
1.750F was decided upon to give im- 
proved operating margin in blade stress 
rupture characteristics and extend the 
engine's operational life and reliability. 

• Airflow of 3.0 lb. see. was selected 
to provide engine with full power ca- 
pability of 250 hp. on a 100F day 
without exceeding engine temperature 
limits. This airflow rate to provide 
full power capability on a hot day pro- 
vides an extra benefit in that the turbine 
inlet temperature will be significantly 
less than the selected peak at full 250 
hp. rating on all but days when the 



Quality Control and Ground Support 

Only automatic toiling can astute the reliability 
of electronic equipment where time, monpower, 





Allison Model 250 (T63) 

Specifications 


763 

Turboprop 

Type Free turbine 

Compressor stages 1 axlal 

1 centrifugal 

Turbine stages 1 S 35 P roduccr 

2 power turbine 

Combustor Single 

Maximum power at sea level 250 eshp. 

Specific fuel consumption, maximum 

power, standard 59F day 0.70 Ib./hr./eshp. 

Maximum height 19.5 in. 


T63 

Turboshaft 
Free turbine 

1 centrifugal 

1 gas producer 

2 power turbine 
Single 

250 eshp. 

0.70 lb./hr./cshp. 
19.5 in. 


Maximum width 15.8 in. 15.8 in. 

Dry weight, minus tailpipe 110 lb. 95 lb. 
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Airborne electromechanical system 
regulates jet fuel temperature 



SMALL COMPRESSOR design indicated use 
of centrifugal last stage, saving at least three 
axial stages and allowing efficient delivery 
of air to scroll for passage to combustor. 



ambient temperature is 100F or higher, 
further extending component life. Hall 
■pointed out. 

A major problem in small turbine 
engine design is developing an effective 
arrangement of its parts to maintain 
the smallest possible envelope. Com- 
pared to larger turbine poxverplants, 
major elements of the small engine are 
badly out of proportion. Hall noted. As 
examples he cited the combustion area: 
quenching effects in this chamber dic- 
tate the use of not more than one or 
two chambers. The combustion cham- 
ber therefore tends to become unwieldy 
in size and will not fit neatly into the 
small engine's outline; main reduction 
gear, accessory drive gear and the ac- 
cessories are disproportionately large 
when compared to the main power pro- 
ducing portions of the engine. Indica- 
tions arc that in the accessory field, at 
least, there exists a new area of product 
development to satisfy the small tur- 
bine potential market. 

Basic Configuration 

In the basic configuration engineered 
by Allison, air is taken into a com- 
pressor having seven axial stages and a 
single centrifugal stage. From the com- 
pressor the air is angled sharply through 
a vaneless diffusor to a collector scroll, 
angled again to flow through two ex- 
ternal tubes— one on either side of the 


Besides offering an extensive line 
of linear and rotary actuators, 
Airborne can also meet your re- 
quirements for complete electro- 
mechanical control systems. An 
example is the R8010 Tempera- 
ture Control System designed and 
developed for Martin and illustra- 
ted here. Four of these systems are 
used on the P6M-2 Seamaster to 
maintain fuel temperature at 
180-220°F. If you have a similar 
requirement— for an aircraft, mis- 
sile or ground application— why 
not contact Airborne. Our capa- 
bilities in special actuators, motors 
and related equipment make it 
likely that we can meet your needs 
exactly. Write or phone for 
further information. 


LINEATOR® • R0T0RAC® • TRIM TR0L® 


AIRBORNE R8010 
Temperature Control System 

1. Probe: Sensitive thermistor type mounted 
in MS10057-12 fitting. Resistance-nomi- 
nally 10,000 ohms at 200°F.— varies with 
temperature. 

2. Control Amplifier: Transistor-relay type. 
Service temperature range (rom -65 to 
+200T. Vibration and shock per MIL-E- 

3. Actuator: Partial-revolution, conforming 
to MIL-A-8064A. Motor— 26 v d-c, re- 
versible, continuous duty, conforming to 
MIL-M-8609. Actuator speed— .12 rpm 
at normal torque of 84 in./lb. Design 
incorporates electric clutch, limit switches, 
positive mechanical stops, radio noise 


. R0T0RETTE® . ANGLgear® • R0T0L0K 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5. NEW JERSEY 

Represented in Canada by: WINNETT BOYD LIMITED • 745 ML Pleasant Rd., Toronto 14, ont. 
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if it’s Barber-Caiman, it’s better 



positive checking of high-speed air reversals 
assured with these rugged pneumatic valves 
featuring low leakage, low pressure drop 


Designed to check rapidly reversing, 
high temperature-high pressure air surges, 
Barber-Colman pneumatic check valves 
have been selected as equipment on many of the 
new jet airliners as well as military aircraft. 

In a typical application, the valve allows 
high temperature airflow into a wing thermal 
anti-icing manifold from an engine compressor 
bleed port. When pressure downstream from 
the valve exceeds that upstream, the 
valve prevents reverse airflow. 



Aircraft and Missile Accessories 


CHECK VALVES 
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engine centerline— into the single com- 
bustion chamber which is placed coaxial 
to the compressor turbine shaft. Com- 
bustion chamber is at the aft portion 
of the engine; hot gases move forward 
from the combustion chamber through 
the turbine area and into an exhaust 


hood in the middle of the engine and 
are then exhausted downward. 

Main structural element of the T63 
is the gear box casting. The compressor 
assembly is bolted to the forward face 
of the gear box and the turbine-com- 
bustor section, including exhaust hood. 


is bolted to the aft face. The gear case 
contains the spur gear train which en- 
gages a small gear on the power turbine 
shaft and transmits output power ver- 
tically upward to a horizontal shaft 
above the engine's center line. 

Output shaft turns at 6,000 rpm. A 
planetary reduction gear box, having 
provision for mounting a propeller 
shaft, can be attached to the forward 
face of the gear box engaging the 6,000- 
rpm. output shaft and delivering output 
power of the engine to the propeller 
hub at 2,000 rpm. 

A spur gear train is included in the 
gear box. engaging a gear on the gas 
generator turbine shaft, to provide con- 
nections to engine accessories pads on 
the gear box. 

With the complete compressor as- 
sembly and turbine-combustor assembly 
bolted to the gear box, much in the 
same manner as the starter, generator, 
fuel control and propeller reduction 
gear, main elements ran be removed 
and replaced about the same as the 
accessories. Hall noted. 

In addition, this engine arrangement 
lends itself to twin configurations pro- 
viding 500 shp., he reported. Design 
studies have been completed. Twin- 
ning is accomplished by using a new 
gear box casting providing for mount- 
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T63 Timetable 

Mar. 10, 1958— Formal proposal on 
Model 250 (T63) presented to mili- 

Spring, 1958-Test compressor built and 

June, 1958— Allison receives T63 devel- 

Vos'. 18-20— Mockup review conducted 
to establish production configurations 
for propeller-drive and helicopter ver- 

Earlv spring, 1959-First run of engine 
expected. 


ing of two compressor and turbine sec- 
tions and a propeller reduction gear 
capable of handling the doubled power 
output. Twin configuration of the 
T63 is designated Model 252. 

In the T63, matching of compressor 
and turbine components has been done 
to favor cruise performance. Match 
point of the gas generator, represented 
by ful' output pressure ratio and tem- 
perat .re. could be plotted placed off 
the maximum efficiency area of a power 
turbine map so that cruise point will 
lie in the maximum efficiency area. 
This approach results in optimum spe- 
cific fuel consumption for the lower 
cruise powders at a nominal penalty in 
maximum power sfc. 

Compressor Design 

Selected values of 6.2 pressure ratio 
and 3.0 lb./sec. airflow represented a 
compressor design problem at the 
fringes of the presently well established 
art, according to Hall. Small size, high 
speed, low Reynolds number and high 
pressure ratio in combination repre- 
sented an area where there was a lack 
of adequate empirical data, he noted, 
making prediction of compressor per- 

The axial compressor configuration 
was chosen for the forward, low-pressure 
portion of the unit because of high 
efficiencies obtainable compared to the 
centrifugal type and the difficulty of 
obtaining a 6.2 pressure ratio with the 
latter configuration of such small size. 

With the Reynolds number being of 
extreme importance in the design, selec- 
tion of parameters had to be such to 
provide blades with large chords, pas- 
sages with the greatest possible space 
between blades and with great radial 
depth while maintaining blade aspect 
ratio as high as possible. 

Centrifugal compressor was selected 
f jr the last stage. Despite the very low 
hub-to-tip ratios selected to maximize 
the Reynolds number, axial blades be- 
come too short radially in the final 
stages. Centrifugal type impeller can be 
used to replace at least three axial 
stages and because of the centrifugal 



FRI develops successful automated hookup and 
couplings for fast LOX and fuel transfer 


Here, the problem was 5-fold. (1) Develop a flex- 
ible coupling for automated hookup. (2) Prevent 
leakage. (3) Protect vital internal parts from icing. 

(4) Provide high flow with minimum pressure drop. 

(5) Keep weight to a minimum. 

Flight Refueling, Inc. solved It. The long exper- 
ience of Flight Refueling, Inc. in developing, testing 
and manufacturing lightweight aerial systems, and 
the recent experience of designing components for the 
transfer of hydrocarbon fuels, LOX, H 2 Os, N 2 , mer- 
cury and other nuclear reactor coolants, as well as 
heated gases, has resulted in the successful comple- 
tion of many unusual projects. 

If you are concerned with fast fluid transfer, re- 
member this — FRI has the engineering imagination 
to design complete lightweight systems, and manu- 
facturing facilities to produce in quantities such 
components as valves, couplings, nozzles, fittings and 
portable tanks. Write for literature. 
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DO YOU KNOW ABOUT GASK-O-SEALS? 



are avoided and they are reuseable. If you use static 
seals in your designs, why not find out about 
Gask-O-Seals — made by the makers of Parker O-rings. 


R 


arker seal company 


d CLEVELAND, OHIO 
JIFIN CORPORATION 
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force along the flow direction in much 
better suited to handle the well-devel- 
oped boundary layer. Hall noted. Also, 
due to the limits placed on the number 
of combustors in such a small power- 
plant, compressor air must be collected 
in a scroll prior to its passage to the 
combustors, he said. A centrifugal type 
rotor can be designed to occupy space 
required to deliver air to collector scroll 
and achieve compactness. 

To avoid undesirable stall effects, the 
centrifugal clement of the compressor 
was finally designed with a vaneless or 
vortex type diffusor. 

Engine control svstem is simplest 
possible mechanical-hydraulic type re- 
lying on the pilot where possible and 
eliminating electronic components com- 
pletely. Pilot will control the engine 
by watching a turbine gas temperature 
indicator— in event of over-temperature 
operation on the engine, the pilot would 
adjust the throttle setting to bring tem- 
perature within limits. A torque indi- 
cator would be utilized by the pilot to 
avoid indicated limits, since the engine 
could run over 300 slip, normally if al- 
lowed to go to full rated temperature. 

Helicopter installation would provide 
connection of pilot’s lever to the power 
turbine governor to permit selection of 
helicopter rotor speed. Normally, the 
lever would be moved to the maximum 
speed position so that the governor 
acts as an overspeed prevention device. 
Since under this system, the power gov- 
ernor would have taken over the fuel 
control function, the gas generator will 
increase or decrease power on demand. 


PRODUCTION BRIEFING 

General Electric Co.’s Jet Engine De- 
partment, Cincinnati. Ohio, has re- 
ceived an $8,300,000 Air Materiel 
Command contract for further develop- 
ment of the J93 chemical engine. 

Turbo Dynamics Corp., Los Angeles 
and Mindcn, Nev., has acquired owner- 
ship of Suburban Engineering Co. 
College Park. Md., as its sixth subsidiary 
in its program of expansion. 

Martin Co. has receiv ed a S2.400.000 
USAF Air Materiel Command contract 
for expansion of the TM-76B Mace. 

General Electric Co. has been 
awarded a S3 million National Aero- 
nautics and Space Administration con- 
tract for development and delivery of 
a liquid propellant rocket engine to 
power the second stage of the Project 
Vega vehicle (AW Mar. 2. p. IS). En- 
gine will be a further development of 
the Vanguard first-stage povvcrplant 
with an ignition system designed for 
repeated starts at high altitude. 



Testing the hot ones is-casy for rugged CEC Pressure Pickups. ..the 
4-3I6A and 4-317, both designed for a wide range of pressure 
measurements at extremely high temperatures. Hundreds of these 
unique pickups were used to measure the dynamic and static pres- 
sure differential on airfoil surfaces of the Convair B-58 during the 
testing program for the nation's first supersonic bomber. 

Designed for continuous operation at 600°F. without cooling, 
the4-316A and 4-317 cover a pressure measurement range of IS to 
5000 psi gage. Among their features: one-piece construction ma- 
chined from 416 stainless steel . . . %" and ’A" normal diameters . . . 
weights of 55 and 23 grams with mounting flanges. They are widely 
used in flightload testing, engine studies and supersonic tests. Where • 
external cooling is practical, an adapter extends the operating 
range of the 4-317 to 2000°F. 

For additional information, call your nearest CEC sales and service 
office or write for Bulletins CEC 1 568-X35 and I S88-X9. 


Transducer Division 


CONSOLIDATED ELECTRO DYNAMICS/300 n. sierra madre villa, pasadena, California 
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NOW- 

A NEW DIMENSION 
IN GLOBAL 

WEATHER FORECASTING 


HIGH-SPEED BURROUGHS ELECTRONIC TELEPRINTERS ANSWER VITAL DEFENSE NEED 

The instantaneous dissemination of up-to-the-minute and ever-changing weather data to the world-wide bases 
of the United States Air Force is a must in this space age. And the new Burroughs Electronic Teleprinter 
operating at speeds beyond 2,000 words per minute plays a key role in the Air Force's 433L Weather Observing 
System. Proof again of Burroughs leadership in another all-vital area of defense: high speed communications. 


Burroughs Corporation 

"NEW DIMENSIONS j in computation for military systems" 



Part II: Nuclear Aircraft Program 

Scientists Aim at Nuclear Plane Test Data 

By J. S. Butz, Jr. 

Wasliington— Feasibility of the prin- 
cipal systems and the broad design ap- 
proaches needed for construction of a 
subsonic nuclear aircraft have been 
clearly established during the eight 
years since applied research and devel- 
opment work was initiated in this field 
within the U. S. 

Available data existing for these nu- 
clear aircraft systems has been gathered 
primarily by experimentation and test- 
ing rather than through the develop- 
ment of exact theory which could be 
used to design the systems needed for 
any specific nuclear aircraft. Indications 
arc that such exact theory will not exist 
for many years, if ever, and that nuclear 
aircraft design will be largely an em- 
pirical matter just as the design of con- 
ventional aircraft is today. 

VV. E. Edwards and J. E. MacDon- 
ald of General Electric Co., in dis- 
cussing shield design in a recent tech- 
nical paper, said, "Exact methods of 
shield analysis are not yet available. 

Perhaps computing machines available 
now or at least those available in the 
future will bring exact methods into 
the realm of feasibility. Even then, 
the accuracy of the methods wall depend 
on the equality and quantity of basic 
data available.” 

So many variables affect these basic 
data that most authorities agree it will 
not be possible to develop exact shield 
design techniques for a number of 
years. However, Convair, General Elec- 
tric and Lockheed, the three firms who 
probably have done the most work on 
the aircraft shielding problem, agree 
that it has been proven that empirical 
methods are adequate to produce shields 
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N E W Positive Action Switches tor 
Aircraft, Missiles, Communications, Electronics 



• Meet New Specifications 
Mil S-8834 


Positive Make and Break Action 


• Completely Sealed, Environment-proof • Wiping Contacts Insure Positive Performance 


Entirely new— designed and built to perform infal- 
libly. These switches meet Mil S-8834. They are 
available in the environment-sealed type, with new 
terminal seal, body seal and molded lever seal— or 
lever-sealed type, with molded lever seal only. 

Wiping contacts insure perfect switching for low 
energy circuits. Direct toggle-to-contact mechanism 
makes the switching action positive, insuring safe, 
reliable switching on high energy circuits. 

One degree of lever throw opens the circuit. The 

CUTLE 

Cutl«r-Homm« 


contacts make and break independent of any spring 
pressure. These switches have positive detent action 
—they cannot be teased. 

A new insulating material provides improved arc- 
tracking resistance and excellent voltage recovery. 
Staggered terminals permit maximum clearance for 
easier wiring. Circuit arrangements are unlimited. 
Available with either standard toggle lever or 
new lever lock. Write for Publication EA168-G-286. 
Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 

R'HAMM E R 


Inc, Milwaukee, Wit. • Haitian: Airborne Instruments Laboratory. • Subsidiary: Cutler-Hammer International, C A. 

wiatts: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicans, S. A.; Intercontinental Electronics Corporation. 
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light enough for use on subsonic air- 
craft which gross around 300, 000 lb., 
carry larger payloads than conventional 
aircraft of the same size and allow 

5 renter than current utilization of 
ight crews. 

Similar statements have been made 
about the adequacy of present empirical 
design methods for the other systems 
needed for a nuclear aircraft. The 
time required to build and flight test 
a subsonic nuclear aircraft using these 
methods is estimated by Atomic En- 
ergy Commission and Air Force con- 
tractors at somewhere between three 
and five years (AW Mar. 30, p. S6). 

Compilation of papers presented on 
nuclear aircraft shows that many of the 
design approaches to these four critical 
problem areas already have been clearly 
defined: 

• Reactor and engine. 

• Shielding. 

• Materials. 

• Ground handling and maintenance. 

Type of nuclear turbojet in the most 
advanced state in the U. S. is the direct 
cycle with the engine air passing through 
the reactor to cool the reactor as well 
as to provide thrust. This type of en- 
gine has been in development for eight 
years by General Electric, which has 
run a modified J47, designated the 
X-39, for 100 hr. on nuclear power 

Several reactors have been run in 
combination with various dash numbers 
of the X-39 during the General Electric 
experiment at the AEC test site at 
Idaho Falls, Idaho. The reactors had 
all been placed to the side of the turbo- 
jet so that considerable redesign was 
necessary to convert the [47 to the 
X-39. 

First problem was the much higher 
pressure drop through the reactor and 
its connecting piping than had existed 
on the turbojet using a chemical fuel 
burner section. This left the compres- 
sor and the turbine in a badly mis- 
matched condition. To solve the prob- 
lem, initially, the compressor was modi- 
fied to supply less air than in the orig- 
inal design. 

Two scrolls also were designed, one 
to deliver the compressor air to the heat 
exchanger reactor and. one to send the 
air back into the turbine. These scrolls 
are unsymmctrical and, therefore, 
unique among normal turbojet com- 
ponents, and they have caused prob- 
lems in vibrational analysis which have 
not yet been resolved theoretically. 
Model testing is the only design ap- 
proach now available for these engines. 
Eventual hope is to be able to reduce 
the diameter of the reactor and its basic 
shield to a small enough figure to fit 
into the turbojet and eliminate the 
side position of the heat source and the 
need for scrolls. 

Two other major problems with 







THIS IS THE “FIRST FLIGHT" 
of the new Air Force TITAN, 
America's most powerful weapon and 
our No. 1 challenger in the big-missile 
field. Time: 8/6/59—1:22 p.m. EST. 
The most important thing about 
this moment in history is not 
visible here — and it is this: 
Three years to the 
day from the breaking of ground 
Ht Martin-Denver, TITAN No. 1 roared 
into the sky. Those 36 months 
saw the creation of the free toorld's 
most advanced ballistic missile 
facility — and the development, 
production, testing, delivery and 
launching of the first of an entirely 
new generation of ballistic 
missile weapon systems, forerunner 
of the Global Ballistic Missile. 

TITAN is the 
result of an advanced engineering 
concept — developed by Martin under 
the direction of the Air Force's 
Ballistic Missile Division 
of the Air Research and Development 
Command — which provides the 
most extensive pre-flight testing of 
components, subassemblies and full 
scale missiles ever undertaken. 

This method in 
the TITAN development, 
and in the generations of space 
systems to follow, may well 
be one of the most important single 
factors in speeding America’s 
bid for space supremacy. 


( 


Martin-Denver 
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these scrolls is their tendency toward 
uneven pressure distribution and high 
temperature spots. 

Design of small high power density 
reactors such as the type needed for the 
nuclear aircraft is involved and depend- 
ent upon a number of variables. Bas- 
ically, the aircraft reactors being devel- 
oped today are about 4 ft. in diameter 
and approximately 4 ft. long. 

They must be kept small in order to 
reduce shielding weight, keep pressure 
losses low and to operate at highest 
possible temperature and improve heat 
transfer between the reactor and the 

Fuel elements and their placement in 
the reactor must be handled with great 
care if the efficiency of the system is 
going to be high enough for flight use. 
The power fluctuation across the reactor 
core and the separate elements should 
be near zero. and. longitudinally, it 
should be peaked toward the forward 
end of the core to get this necessary 
efficiency. 

Two general methods have been tried 
to achieve these power profiles— adjust- 
ing the placement and amount of fuel 
in the separate elements and varying the 
spacing between the elements. 

The air spaces between the fuel ele- 
ments greatly complicate the job of 
determining the criticality of the reactor, 
because they arc separated by air spaces 
and are, therefore, somewhat self shield- 
ing. This also raises the size of the 
critical mass. Neutrons also tend to 
stream out of the reactor in the air 
spaces and upset normal calculations 
to determine the criticality and reactiv- 
ity of the reactor. 

Usual types of reactor materials have 
proven to have mixed blessings for air- 
craft use. For instance, graphite which 
is a good material for neutron reflec- 
tors, gives a very bad power peak in the 
outermost tubes of a heat exchanger 
reactor. This can only be corrected by 



SCHEMATIC of the test rig for operating 

in very large vessel with much more shield- 
ing than is needed for the divided shielding 
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Completely integrated for airborne targeting and surveillance, the Swallow 
will provide at Army Corps and Division levels, a system capable of rapidly 
and accurately pinpointing enemy target positions. The system achieves full 
battlefield effectiveness for the new family of Army weapons. 

The Swallow, designed with a high degree of mobility, is capable of keeping 
step with the exacting concepts of the fast-moving, hard-hitting Pentomic 
Army. The performance requirements have been established to insure maxi- 
mum survival and minimum costs of system operation. 

Republic Aviation Corporation has the complete systems responsibility for the 
Swallow development, working in close cooperation with U. S. Army Signal 
Corps Research and Development Laboratories at Fort Monmouth, N. J. and 
Army Combat Surveillance Agency, Arlington, Va. 
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small and fine pitch gears 
for precision equipment 

No matter how fine your gear requirements — Perkins can solve your 
problems. Perkins unique custom-gear engineering service, available to 
your engineering staff prior to the blueprint stage, will . . . eliminate 
production headaches . . . cut excessive costs. This service — recognized 
by leaders in the radar, electronic and missile fields, and backed by 52 
years of custom gear experience — assures the precision quality needed to 
guarantee trouble-free operation. Don’t gamble with gear performance 
. . . Perkins skilled personnel, 
together with modern up-to- 
date equipment guarantees 
fast delivery on prototypes 
or production runs. Call or 
write Perkins for complete 
information on custom-gear 
engineering and a quotation 
on your requirements. Then 
judge for yourself. 


YOURS ON REQUEST 




RKINS 

MACHINE AND GEAR CO. 

Dept.2H\Vest Springfield, Mass. 
Telephone: REpublic 7-4751 



an empirical adjustment of the fuel 
distribution. 

Control of the reactor and its turbo- 
jet can be simplified, according to Gen- 
eral Electric, so that the pilot of a nu- 
clear aircraft will have powerplant con- 
trols similar to those on a conventional 
jet engine. Tire reactor will have a num- 
ber of control rods which will be care- 
fully withdrawn during the starting 
period. Starting period itself probably 
will be automatically controlled anil 
rather lengthy. 

Power Curve 

After the start, the power curve will 
flatten out for most reactors and rather 
rapid changes in power will be possible. 
Though these power changes will not 
be quite as rapid as that possible with 
chemical fuel turbojets, they probably 
will be as rapid as the engine's rotating 
machinery can take. This may eliminate 
compressor stall, surges, etc. Accelera- 
tion characteristics of the nuclear air- 
craft would then be somewhat worse 
than those of present-day bombers. 

Several automatic systems and their 
necessary sensing elements which can 
make it possible for essentially one-lever 
control of the nuclear turbojet have 
been studied at length by General Elec- 
tric. Basic components of these systems 
are reactivity control elements or rods, 
thermal and nuclear sensors and actuat- 
ors. All of these components will have 
to function in a high radiation field near 
the reactor, and, during the past eight 
years, it has been proven by General 
Electric that such components can be 
built with a satisfactory service life. 

Probably three sets of instrumenta- 
tion will be necessary to precisely 
monitor the nuclear activity of the re- 
actor. The first will be needed during 
the starting period when the neutron 
activity is small: another will be needed 
at the end of the starting period when 
rapid power changes are taking place: 
the third will take over when the re- 
actor is on the power step and ready 
for flight. 

Automatic systems which will be used 
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to control the nuclear powerplant have 
two main functions— to keep the power 
level of the reactor nearly equal to the 
demand level and to keep the multipli- 
cation factor at approximately zero. The 
multiplication factor also is called the re- 
activity, and it is determined by the 
position of the control rods which set 
the rate at which power may be in- 
creased. When a reactor is used in 
connection with a turbojet engine, this 
multiplication factor must be close to 
unity, for rapid increases in power can- 
not be matched by sudden large in- 
creases in the air flow needed to keep 
the reactor at its prescribed operating 

Flight Monitoring 

On the nuclear aircraft as it is now 
planned, the flight engineer will moni- 
tor the reactor constantly so that he 
can manually take control in the event 
of a malfunction of its automatic con- 
trol. It has been determined in tests 
that both the automatic and manual 
systems arc practical. 

The only airborne shielding develop- 
ment work conducted in the U. S. thus 
far has been handled by ConVair. A 
1,000 kw. reactor was flown in a modi- 
fied B-36 designed so that it was pos- 
sible to evaluate 26 different combina- 
tions of divided shielding. Tests showed 
that one of the best tools for reducing 
shielding weight is to divide it between 
the reactor and the flight crew’s com- 
partment. 

B-36 testbed was protected by shield- 
ing consisting of layers of rubber and 
lead. The lead thickness varied from 
.25 to 2.5 in. and the rubber from 
seven to 17 in. Only the pilots were 
provided with windows. These win- 
dows were nine to 11 in. thick and 
formed from Plexiglas and leaded glass. 
Behind the flight crew compartment 
there was a half-scale crew shield which 
could be varied in composition. Be- 



OAK RIDGE test setup above was used to 

tion and the length of the eooling period 
necessary before direct maintenance could 
be performed. Reactor is in vessel at right. 
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There’s a HOLE lot of sense 


in this use of mechanical tubing 

What we’re talking about is USS Shelby Seamless Mechanical Tubing. Here’s 
how Industrial Hydraulics Division, Cessna Aircraft Company uses it to boost 
life, simplify manufacture and lower costs in the hydraulic cylinders they 
supply to agricultural equipment builders. We quote from their letter to us: 
“ The cut-away cylinder is a unit we furnish to one of our many customers. This 
is a 3 >2" diameter, double-action cylinder used for mounting on pull-behind tools 



such as plows, cultivators, and disc harrows. This cylinder uses your Shelby 
Seamless Mechanical Tubing with the I.D. bored to size and roller burnished 
to a finish of approximately six to eight RMS. The expected life of this cylinder 
is in excess of 300,000 cycles, operating at 1,500 psi hydraulic pressure. 

“The other cylinder is furnished to another one of our customers, and is a 
3H" I.D. double-action cylinder with a 13" stroke. Used to raise and lower the 
platform of their self-propelled combine, it is similar to the cut-away cylinder 



with respect to finish requirements and material for the barrel. The operating 
pressure is approximately the same and so is the expected service life of five 
years, or 300,000 cycles. Generally these cylinders may be serviced for additional 
use by merely replacing the seals. 

‘‘The severe field conditions these cylinders are subjected to are some of the most 
extreme to which cylinders could be exposed." 

In critical mechanical applications like these, and in an almost endless 
number of fabrications that are essentially tubular in character, Shelby Seam- 
less will ensure improved performance, finer appearance and economical 
production. 

For Shelby Seamless offers more than just a pre-bored hole. It not only 
combines to an exceptional degree the qualities of strength, uniformity and 
dimensional accuracy but, in addition, is readily workable and has excellent 
machining properties. If you want to find out how it can be most effectively 
applied to your designs, contact your nearby Shelby Distributor. 

And remember— USS Shelby Tubing is made by the world’s largest and 
most experienced manufacturer of tubular products. 

VSS and Shtlby art regatered trade maria 


National Tube 
Division of 


United States Steel 



WORLD'S largest periscope, according to 
General Electric, built to allow dose view 


tween this scaled-down crew' compart- 
ment and the reactor, it was possible to 
trv several varieties of shadow shields. 
These small shadow shields augmented 
water shield tanks around the reactor. 
There were nine of these shield tanks 
which could be filled in various com- 
binations. 

Principal value of this airborne test 
work was to include the effects of air 
scatter and airframe scatter on the 
radiation patterns from the reactor. In 
all, 47 flights were made with this air- 
craft to gather radiation data. They 
ended in March, 1957. 

Further investigation to determine 
the effects of the radiation scatter pro- 
duced by the airframe of the B-36 were 
conducted later at Oak Ridge. There, 
the test reactor and the crew compart- 
ment were suspended from 300 ft. 
towers in the same relative position 
they had occupied in the aircraft, and 
the series of shielding arrangements 
were tested again. 

When the shielding is placed near 
the reactor, it will hc-at to the point 
where elaborate cooling passages will 
have to be provided in the shield to 
keep it sound over a long period of 

In general, shield design begins with 
the setting of the radiator dose to the 
level that will be allowed the crew and 
that which can be permitted to reach 
the various parts of the airframe. Ad- 
justing the weight of the shield around 
the crew and the reactor will control 
these dosages. 

It was found through the Convair 
flight tests and through ground experi- 
mentation that geometrv is one of the 
most important design parameters for 
effective shields. Through geometry 
control it has proven possible to use 
the aircraft structure around the reactor 
to great advantage in reducing the level 
of the radiation reaching the crew com- 
partment and other portions of the air- 
craft structure. 

Cround handling and maintenance 
has been one of the principal problems 
concerning the nuclear aircraft, and on | 


HADLEY 


missile valves & controls 



Pressure got you jumpy? 

Sure, there’s bound to be a lot of pressure... 
from the project inception to the final count-down 
— so why not let Hadley Design Engineers 
help you with your system problems. 

Our technical staff and environmental 

laboratories have designed, developed 
and qualified a variety of missile valves and 
controls. This engineering effort is supported by 
precision manufacturing and rigid 
quality control, enabling Hadley to deliver the 
Quality Product on Schedule. 
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This missile system with nuclear 
capability is on the way to becoming 
a standard Army weapon. To be 
produced by Sperry-Rand, it is 
scheduled ultimately to replace the 
CORPORAL artillery missile system. 
The Jet Propulsion Laboratory- 
developed SERGEANT is invulner- 
able to any known enemy electronic 
counter-measures. And, thanks to a 
simplified Thiokol solid propellant 
rocket motor, the missile is extremely 
mobile — can be transported on mili- 
tary vehicles. 

When SERGEANT becomes oper- 
ational, the Army will possess one 
of the most maneuverable and accu- 
rate artillery weapons in its history. 
Engineers, Scientists: perhaps 
there's a place for you inThiokol's 
expanding organization. Our 
new projects present challenging 
problems and a chance for 
greater responsibility. 

~77i£o4co€ 

CHEMICAL CORPORATION 

TRENTON, N. J. • ElKTON, MD. 
HUNTSVILLE, ALA • MARSHALL, TEXAS 
MOSS POINT, MISS. • BRIGHAM CITY, UTAH 
DENVILLE, N. J. ■ BRISTOL, PA. 



NEW 

PROGRAMS 

have created 

IMMEDIATE 

OPENINGS 

for top quality engineers 
with experience in— 

Preliminary Analysis 
Aerodynamics 
Flight Dynamics 
Structural Dynamics 
Aero-Thermodynamics 
Flight Simulation 
Space Communication 
Space Instrumentation 
Radar Systems & 
Techniques 
Electronic 
Countermeasures 
Guidance 
Instrumentation 
Electronics Test 
Design 
Computing 
Reliability 
Human Factors 


Well paid jobs for qualified 

Relocating expenses paid. 

For information on these 
and other engineering 
positions, write: 

B. J. Ralph, Dept. 451 A 
Missile Division 
North American Aviation, Inc. 
12214 Lakewood Blvd. 

Downey, California 

MISSILE DIVISION^, 

NORTH AMERICAN AVIATION. INC. 




MATERIALS Testing Laboratory at Idaho 
Falls is typical of a number which are avail- 
able in U.S. for testing effects of atomic 
radiation on aircraft materials systems. 

•the ground it requires more unconven- 
tional procedures than if does in the 

First of all, there must be a com- 
pletely remote-controlled method for 
installing and' removing the reactor on 
the ground if it is to be possible to 
perform major maintenance on a nu- 
clear aircraft that has completed a long 
mission. 

This reactor, which has been pro- 
ducing power for a long period, also 
will require a system of aftercooling 
which will have to remove considerable 
quantities of heat. 

It was demonstrated by Convair with 
the B-56- modified for radiation tests 
that it was possible to- accomplish this 
remote rcmovaL and installation of a 

Probably the most difficult part of 
the maintenance work on a nuclear air- 
craft will be on the turbojet engines 
which will be radioactive after a long 
flight to the point where men will not 
be able to work in direct contact with 
them .for a considerable period' of time 
after landing. Test work has shown 
that airframe maintenance will be more 
conventional after the reactor, engines 
and reactor shielding have been re- 
moved. After a short cooling period, it 
is believed that it will "be possible to 
work in direct contact with the air- 
frame. 

Most of the devices and installations 
needed to accomplish all of the remote- 
controlled maintenance and ground 
handling which will be required by its 
nuclear powerplant already have been 
designed and constructed by General 
Electric. In many cases, these devices 
and installations represent considerable 



It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate ? Write [or your 


SI>ECO 


NOW LEASING 

Last of Southern California's j 

AIRPORT 
INDUSTRIAL _ 
SITES' 



Ontario Ini 
offers choi< 
sites adjacent to 


• Fog-free progressive jet airport 
served by 3 airlines, 

3 transcontinental railroads. 

• Strategically located on Los 
Angeles freeway system, 

• Ideal residential, recreational and 
cultural facilities. 

• Ample labor force and utilities. 

• Airport neighbors include General 
Electric, Lockheed Service Corp., 
and Aerojet-General Corp. 

ct today. Write for complete details to: 
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IBM RAMAC' 305 HELPS KEEP JETS IN THE AIR 
WITH BETTER MAINTENANCE PARTS CONTROL 


For the increased inventories demanded by 
jets, IBM RAMAC 305 brings inventory con- 
trol that assures you replacement parts will 
be available when needed. RAMAC helps you 
avoid costly jet groundings because it: 

■ stores parts records in its electronic disk 
"memory." With a capacity for 20 million 
characters of information, this RAMAC 
“memory" maintains a balance on all parts 
stocked, automatically updating stock rec- 
ords as transactions are processed. Man- 
ual posting is completely eliminated. 

■ puts parts procurement on a tightly con- 
trolled basis. It computes reorder points 


and signals parts falling below safe 

proper accounting records . . . gives up- 
to-date stock status reports . . . makes 
timely management review possible. 

■ has a unique inquiry feature: When man- 
agement wants to know the exact up-to- 
the-minute status of any particular part 
stocked, RAMAC supplies the answer in 
seconds. 

The RAMAC 305, like all IBM Data Processing 
equipment, may be purchased or leased. For 
more facts about IBM RAMAC 305, call your 
local IBM representative today. 




OPERATORS outside of the shielded main- 
tcnanec shop at Idaho Springs can move 
heavy units and perform all but the most 
detailed work on jet engines. They would 
use three dimensional color television for 
the detailed operations. 

engineering accomplishments. They in- 

• Heavily shielded shop 50 ft. wide, 
160 ft. long and 60 ft. high. Operators 
watch directly through shielded win- 
dows seven feet thick. These operators 
accomplish gross movements and shifts 
of equipment within the shop through 
the use of large manipulators mounted 
on the walls and on an overhead crane. 

• First three-dimensional color televi- 
sion developed in the world, according 
to General Electric. This instrument 
makes it possible for an operator behind 
the shield to get a close up picture in 
depth of the most intricate operations 
required in the assembly and disassem- 
bly of engines. It also makes it possible 
to use normal color coding of parts, 
ducting and lines on the jet engine. 

• Manipulator which allows the opera- 
tor to feel the tools and parts that he 
is working with 20 ft. or so away inside 
of the shielded shop. The operator 
controls the manipulator by placing his 
hands in "gloves" which exert pressure 
on his fingers in almost exact propor- 
tion to the pressure he is exerting with 
the manipulator on the engine parts in 
the shop. This feedback manipulator 
called Handyman by General Electric, 
plus the 3D color television makes it 
possible for an operator to accomplish 
maintenance bisks in much less time 
than that possible in the past. Exact 
time improvement in the disassembly 
of a jet engine has not been announced, 
but General Electric predicts that, with 
the devices now in existence, it will be 
possible to keep a nuclear aircraft flying 
approximately four times longer each 
year than is now possible with chemi- 
cally fueled systems. 

• Shielded locomotive weighing 210 



THE RMC- LINDSAY GAUGE 
IS RADICALLY DIFFERENT 

from ordinary high pressure gauges 
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INTELLIGENCE— Hallamore Microlock* provides the all-important link of intelligible communication between space 
vehicles and earth. Six Hallamore developed Microlock tracking stations monitor positions and receive intelligence from 
Vanguard and Explorer satellites... stand watch, with full capability, on U.S. Airforce and U.S. Army Lunar Probes. Micro- 
lock “locks" on fractional signals from tiny transmitters to bring in messages free of noise distortion. Hallamore developments 
in audio-visual telemetry, versatile automatic checkout systems, and guidance are speeding man’s mastery of missilry and 
space technology. For systems capability, plug-in building blocks and C.C.T.V., write Hallamore Electronics 
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COMMUNICATION SYSTEMS 

that resist nuclear radiation 


Positive and reliable communications are the lifelines 
of new strategic weapons, hypersonic aircraft, satel- 
lites, and air defense. Resistance to nuclear radiation 
damage is an additional prerequisite for some of these 
advanced weapon systems. 

The Bendix Systems Division, using the Ford 
Nuclear Reactor at the nearby University of Michigan, 
is developing radiation-resistant Mission and Traffic 
Control equipment. This work is being conducted by 
Bendix as a contractor to the Air Force. The objective 
is an M&TC subsystem providing extreme reliability 
under severe environmental conditions and over long 
operating periods. 

Hypersonic aircraft and re-entry vehicles require 
that communications overcome the attenuation of 
surrounding ionized air. Bendix is carrying out 


propagation investigations and experimenting with 
designing special digital and voice communication 
systems. This work is under way at the Systems 
Division, Radio Division, and Pacific Division of the 
Bendix Aviation Corporation. 

Positive communications also require resistance to 
jamming. Advanced research at the Bendix Systems 
Division has evolved techniques that combine jam- 
ming resistance and security of transmission. 

Advanced communications know-how is being 
applied to additional programs for which the Systems 
Division has system management and engineering 
responsibility— such as the Navy EAGLE System 
and the Air Force AN/AM Q-15 Weather Recon- 
naissance System — and is applicable to many others. 


Bendix Systems Division 
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DYNAMICS 

ENGINEERS 

Immediate openings for vibra- 


NORTH 
AMERICAN 
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tons and carrying 12 persons now used 
to transport the test rigs in Idaho from 
the test area two miles down the track 
to the shielded maintenance shop. This 
locomotive probably would be used to 
transport a nuclear bomber after a flight 
from the end of the runway into a large 
concrete maintenance hangar. The air- 
craft would be run up on a low flat car 
on tracks and then pushed by the loco- 

Two major remote handling items 
needed for the actual operation of a nu- 
clear aircraft have been designed but 
not constructed. They are: 

• Large concrete hangar with shielded 
areas for the removal and storage of 
highly radioactive items and normal air- 
frame maintenance. 

• Self-propelled, shielded vehicle with 
manipulator arms to perform many of 
the required connects and disconnects 
of the reactor and aftercooling equip- 
ment just after landing. This vehicle 
would be very heavy because it would 
carry 75,000 lb. of lead and steel shield- 
ing against gamma radiation. Neutron 
flux becomes extremely small as soon 
as the reactor is shut down. 

Long Utilization 

Principal reason why long utilization 
comparable to commercial aircraft and 
much better than military experience 
in the past is being predicted for the 
subsonic nuclear aircraft is that flights 
will last approximately one week, and 
that only about 15 a year would have 
to be made to reach this utilization fig- 

Past experience has also shown that 
systems on the nuclear aircraft probably 
will be more reliable than those on con- 
ventional aircraft because they will op- 
erate under steady state conditions for 
much longer periods. Failure rate of 
complex mechanisms has been shown to 
be dependent on the number of opera- 
tion cycles performed rather than the 
number of hours of steady state oper- 

Most extensive facility for the experi- 
mental study of the effects of nuclear 
radiation on aircraft materials and as- 
semblies is being operated for the Air 
Force by Lockheed in the North 
Georgia mountains. This facility allows 
the simultaneous irradiation of six rail- 
road-ear loads of material. A large re- 
actor has been placed on an elevator so 
that it may be raised from its normal 
position at the bottom of a shielded 
pit filled with water to irradiate the 
test specimens. After they have been 
exposed for the proper length of time 
the reactor is lowered and the railroad 
cars are automatically released so that 
they will roll away to a safe location 
where they can cool off and then be 
transported by normal means to an in- 
spection laboratory 2.5 mi. distant. 

Primary conclusion of the materials 



COUNTER- 

MEASURES 

ENGINEERS 

vanced weapon systems. 

At North American Aviation, 
such top-level projects as the 
B-70 and F-108 weapon systems 

with a tremendous engineering 
potential. 

We have immediate openings 
s in the field of electro- 
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FLY WEATHER-WISE... 


THERE'S 

A Mobil 
Product 

FOR EVERY TYPE 
OF PLANE 
...EVERY KIND 
OF OPERATION I 

Check the list at left. You’ll see Mobil sells 
fuels and lubricants for every type of oper- 
ation and performance requirement. 

A simplified list is shown for various oper- 
ations, as there are five grades of Mobilgas 
Aircraft, five grades of Mobiloil Aero and 
various grades of other products from 
which the proper selection can be made. 

Specify weather-proved Mobil products — 
at airports in key areas throughout the 
free world! Another reason you’re miles 
ahead with Mobil! 

SOCONY MOBIL OIL COMPANY. INC. and Affiliates: 


FLY 
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work which lias been done to date is 
that it will be possible to build a sub- 
sonic nuclear aircraft from existing ma- 
terials if they are |udicious!v used. Or- 
ganic materials arc most affected by 
radiation because they are damaged by 
both neutrons and gamma rays. Both of 
these types of radiation, which arc the 
major ones coming from a fission re- 
actor, cause ionization and organic mole- 
cules, which by their nature try to re- 
arrange their bonds to include the new 
fragments and usually form a new mole- 
cule with new chemical properties. 

Inorganic solids are much more stable 
than the organic materials. Damage to 
the inorganic substances is due pri- 
marily to neutron action alone. This 
damage is in the basic crystalline struc- 
ture, with the neutrons knocking atoms 
from their place in the lattice. This 
causes changes in electrical, structural 
and thermal properties. 

Two basic factors work in favor of 
using inorganic materials in high radia- 
tion fluxes and at high temperatures. 
First, the damage is proportional to 
radiation dosage only up to a certain 
point. After that, atoms begin to get 
knocked back into their proper spot. 

that can occur, depending on the ma- 
terial. Second, high temperature has 
the effect of annealing or curing the 
radiation damage because as the tem- 
perature is increased, the atomic vibra- 
tion and migration is increased and 
atoms are allowed to regain their nor- 
mal position. 

(T his is the second of two articles dealing 
with the technical feasibility of a subsonic 
nuclear aircraft. First article appeared in 
Aviation Week on Mar. 50. p. 86.) 


AMC Contracts 


Wright-Pattcrson AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for S25.000 and over as released by the 
Air Materiel Command: 




eillty. (PR EP-9-3S40-4522), 3406.478. 

Stratford Klertrunlcs IlivlMlon. Bruno- 
New York Industries Corn.. New York. 353 
on., relay assemblies. RE-U1/ARW. spare 




The world’s first rocket space ship, 
designed to carry man into the ionosphere, 
is painted with a Rinshed-Mnson heat- 
resistant black enamel. This super tough 
finish was made expressly for North 
American Aviation, Los Angeles Division, 
manufacturers of the X-15. Aerody- 
namic temperature build-up to 
. +1200°F. is expected as this "black 

phantom” reaches the re-entry 
phase into the earth's atmosphere 
fj at hypersonic speeds. The R-M 


enamel 

stand these extreme tempera- 
tures and to dispel the absorbed 
heat at the fastest possible rate. 
Your inquiry cordially invited. 


Detroit 10, Michigan 
Anaheim, Calif. 
Windsor, Ontario 
Canada 


made to resist 


1200 F 


RINSHED-MASON COMPANY 
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AIRCRAFT AND MISSILE HYDRAULIC PUMPS 

A new family of lightweight hydraulic pumps having fixed or variable displacement to perform at higher speeds and elevated operating temperatures. If you will 

in sizes from 1 to 30 GPM operating at speeds up to 12.000 RPM and higher. This send us your requirements we will be happy to submit recommendations for your 

design has many important features, including fewer parts and inherent capability installation without obligation. 



the Bendix name. Hydraulic forming 
together with precision process labora- 
tory control of materials selected — 
brass, Phosphor bronze, beryllium cop- 
per, stainless steel, Monel, etc. — assure 
maximum resiliency and long service 
life. 


HOW BENDIX 


stamped and pre-machined aluminum 
alloy parts may be joined into compli- 
cated forms to provide lightweight 
pressure-tight assemblies to replace 
castings with complicated coring and 

FURNACE BRAZING 


Bendix Hamilton was established 
in 1951 to develop and manufac- 
ture high precision fuel systems and 
hydraulic components for the 
aircraft industry. Today expanded 
facilities and a broader product line 
permit us to serve the missile 
industry as well. 

Major products — aircraft and 
missile hydraulic pumps; hydraulic 
components and sub-systems; en- 
gine fuel pumps and fuel system 
components; precision bellows and 
bellows assemblies; thermostats and 
related sub-assemblies; and sub- 
contract manufacturing and brazing. 

PRECISION BELLOWS, 
SUB-ASSEMBLY WORK >- 

Bellows and bellows assemblies for air- 
craft and missiles, ordnance and other 
precision instrumentation tailored to 
your needs. Originally developed to 
meet the exacting requirements of air- 
craft and missile components bearing 


ALUMINUM DIP BRAZING 

Molten flux dip brazing techniques 
offer freedom of design. Wrought, 


Dry hydrogen brazing of high-strength, 
high-temperature alloys using con- 
trolled atmosphere dry hydrogen fur- 
naces makes possible the fabrication of 



HYDROCARBON AND CHEMICAL FUEL PUMPS 


A new family of geat pumps for turbine engines and other applications for hydro- 
carbon fuels in sizes from 150 pounds per hour lo 3,000 pounds per hour al discharge 
pressures up to 1,000 PSI. Piston fuel pumps are available for higher discharge 


pressures where required. A special mono-propellant pump having capacity from 
'/] to 414 GPM at 3,600 RPM is also available for Ethylene Oxide, Hydrazine, Normal 


HAMILTON CAN HELP YOU 



complex assemblies such as turbine 
burner rings, manifolds, etc., up to 
42" in diameter. 


SUB-CONTRACT 

MANUFACTURING 

Available sub-contract manufacturing 
facilities embrace all phases of produc- 
tion engineering and precision machin- 


ing, high-temperature brazing, assembly 
and test of customer-designed com- 
ponents and systems. Current aircraft 
engine and missile production pro- 
grams include fuel and hydraulic com- 
ponents as well as surface control 


SERVICE AND OVERHAUL 

Complete field service and overhaul 
facilities arc provided and offered to all 
customers in support of all original 
equipment programs — another reason 
why it will pay you to do business with 
Bendix Hamilton. 

FACILITIES 

Bendix Hamilton engineering, manu- 
facturing and test facilities are diversi- 
fied and complete to support all 


product programs. Physical plant 
space of 232,000 square feet includes 
air conditioned, humidity-controlled, 
dust-free areas for assembly and test of 
precision products. 

Lapping operations hold flat sur- 
faces within one light band when 
checked with an optical flat. Grinding 
and honing departments continuously 
maintain tolerances as low as five 
millionths of an inch on production 

The specialized engineering and 
production test facilities offered to any 
Bendix Hamilton customer are com- 
plete to develop and produce equip- 
ment to the most exacting require- 
ments of the aircraft and missile 
industries. They assure a quality end 
item manufactured and tested to your 
specifications. 





MIGHTY MONARCH OF THE MIDDLE-PRICED FIELD! 

TODAY'S MOST ADVANCED, MOST WANTED 
HIGH-PERFORMANCE BUSINESS AIRPLANE 

S tands to reason . . . here’s an airplane so far advanced in features and performance, yet so sensibly priced, 
that it’s sweeping the market. Public enthusiasm for the sleek, beautiful Comanche is far ahead of the most 
optimistic expectations!^- vX ^ By every standard of comparison, sensible, clear-thinking analysis shows the 
Comanche has far and away the best combination of features. Nothing compares with it, on a dollar-for-dollar 
basis. In the economical 180 horsepower Comanche ($14,995) you find performance equal to or better than any 
all-metal four-place plane in its class and you get it with far less fuel consumption, much lower all-around operating 
costs. In the fabulous 250 horsepower Comanche ($18,995) you climb 1400 feet per minute . . . cruise an honest 
three miles a minute. And you can equip your Comanche 250 with full instrumentation, multiple radio, automatic 
flight system, heated pitot, rotating beacon— the works— for less than the bare price of any other aircraft of similar 
performance.'^- vi. eX But forget price. In the Comanche— 180 or 250— you get a better, more useful, more 
comfortable airplane . . . biggest cabin, biggest baggage space, biggest useful load, by far! And you get a modern- 
as-a-jet airplane with the commanding eye appeal that makes you and your Comanche the center of attraction 
wherever you fly. 

Get the full story 

PIPER 

AIRCRAFT CORPORATION 
lock Haven, Pennsylvania 



ATTRACTIVE LEASE 


FINANCE PLANS AVAILABLE 



CLOSED-DIE fotging press, rated at 50,000- 
ton capacity, will shape beryllium parts. 


Beryllium Forging 
Process Developed 

New York— Improved ductility prop- 
erties of beryllium resulting from a 
elosed-die forging process are expected 
to enhance the metal's value as a heat 
sink and structural material for space 

Forging process, developed at the 
Wyman-Gordon Co.’s USAF plant at 
North Grafton, Mass., produces large 
structural parts which require a mini- 
mum of machining. Beryllium, known 
for its high modulus of elasticity, high 
strength to weight ratio and heat sink 
capacity, has always been considered 
too brittle for large structural parts. 
Wyman-Gordon reports, however, that 
its forgings have ductility and isotrophv 
of the order of the strong aluminum 
alloys. 

First missile component produced by 
means of the forging process was a 

Development of a successful forging 
process, in addition to increasing the 
metal’s ductility, permits volume pro- 
duction of beryllium parts. Prior pro- 



Aerodynamicists 

Join an expanding and progressive engineering 
organization where aerodynamicists are given project 
responsibility, from Advanced Design support through 
Flight Tfcst Analysis. 

Openings exist for Flight Control Aerodynamicists, 
to predict stability derivatives and analyze feedback sys- 
tems for both missiles and aircraft. 

R & D scientists interested in supersonic and hyper- 
sonic flow problems, orbital mechanics, magnetohydro- 
dynamics, and re-entry studies are invited to inquire 
about our programs for the future. 

Write to: H. Keever 

Engineering Personnel Manager, Box AW 124 

North American Aviation, Inc. 

Columbus, Ohio 

THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 

Home of the TZJ Jet Trainer and the A3J Vigilante 


"GREATEST INVENTION SINCE THE WHEEL" 

"ZIPPERTUBING" 

THE MODERN ECONOMICAL METHOD OF PRODUCING ELECTRONIC CABLES! 



« apply "Zippertubing' 

UNITED AIRCRAFT SUPPLY CORP. Dept. AW-1 

563743 West 63rd Place, Chicago 38, Illinois 
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KAMAN HU2K-1 



. . . nucleus for new helicopter concepts 


Modern naval and military science has created 
the need for a helicopter of great flexibility. The 
routine requirements of performance, speed, 
range, endurance and load carrying ability have 
been extended to include compactness, auto- 
matic navigational aids, all-weather operation 
and simplified service and maintenance. 

In short, increasing requirements have cre- 
ated a helicopter of streamlined performance 
and characteristics, the Navy’s HU2K-1. This 
ultra-modem helicopter is the nucleus of limit- 
less possibilities and concepts in naval and mili- 
tary science. Features of the HU2K-1 include: 


• "Free" gas turbine power 

• High speed flight 

• Automatic pilot and dead reckoning navigation 

• Automatic stabilization equipment 

• All-metal servo-flap rotors 

• In-flight rotor tracking 

• "Fold-up" to minimum size in one minute 

• Self-contained flotation equipment 

• Electronic components accessible from within 


elieopler concepts. 


THE Kaaaan AIRCRAFT CORPORATION • BLOOMFIELD,' CONNECTICUT 


duction methods required machining 
rough blocks under little or no pressure 
and subjecting the finished parts to long 
periods of heat treating. Forgings, 
which are completed in minutes, re- 
quire a minimum of machining. 

The beryllium forging process was 
developed at Wyman-Gordon as part 
of a company-financed research project. 
Details of the closed-die process were 
not disclosed. Wyman-Gordon is in- 
vestigating the possibility of patents. 

The company did reveal that nuclear- 
grade beryllium powder obtained from 
the Beryllium Corp. was forged in an 
18,000-ton forging press. Oxidation is 
prevented by either a protective atmos- 
phere or vacuum method. 

WHAT'S NEW 


Reports Available: 

The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C. 

A Proposed Mechanism for the 
Strengthening of Sap-Tvpe Alloys-by 
G. S. Ansell, Naval Research Labora- 
tory, October, 1958. $.50; 4 pages 
(PB 151047). 

The Preparation of Tungsten Carbide- 
Uranium Compacta of High Density 
and High Hardness— bv P. A. Kulin and 
N, S. Dallas, Watertown Arsenal Labo- 
ratory, U. S. Army, December, 1953. 
51.25; 36 pages. (PB 131751). 

Investigation of a Method for the Meas- 
urement of Subsonic Oscillatory Arco- 
dynamic Influence Coefficients— by 
II. N. Abramson and P. A. Beckman, 
Jr., Southwest Research Institute for 
Wright Air Development Center, U. S. 
Air Force, December. 1957. S2.00; 
76 pages. (PB 131819). 

Drag Due to Lift of a Not-So-Slender 
Configuration— by 11. K. Cheng, Cor- 
nell Aeronautical Laboratory. Inc. for 
Wright Air Development Center. U. S. 
Air Force, September, 1957. 51-25; 
46 pages. (PB 131702). 

Incompressible Friction Factor, Transi- 
tion and Hydrodynamic F.ntrance 
Length Studies of Ducts With Triangu- 
lar and Rectangular Cross-Sections— 
F. R. G. Eckert and T. F. Irvine. Jr., 
University of Minnesota for Wright Air 
Development Center, USAF. April, 
1957, 51.25; 38 pages. (PB 131771). 

Chemical Resistance and Thermal Sta- 
bility of Fluorocarbon Elastomer— A. 
Wilson, C. B. Griffis, and J. C. Monter- 
moso, U. S. Amiv. December, 1957. 
S.75; 23 pages. (PB 131942). 


Chemelec 


STAND-OFF and FEED-THRU INSULATORS 



A DEFENSE SYSTEM IS ONLY AS 
RELIABLE AS ITS SMALLEST COMPONENT 



What better reason is there to choose Chemelec Stand- 
Off and Feed-Thru Insulators! Reliability under - any 
condition makes them ideal for missile guidance, fire 
control, tracking, and radar systems , . . nearly all 
critical electronic circuits. DuPont Teflon*— un- 
matched for electronic applications— is used as the 
insulator body. Teflon has exceptional dielectric 
properties, is chemically inert, resists heat to extreme 
temperatures, won’t break under severest shock or 
vibration. And. Chemelec Compression-Mounted Stand- 
Off and Feed-Thru Insulators are designed for quick 
and easy installation and replacement without danger 
to supporting panel. You simply compress them into 
pre-drilled holes; they become self-fastening, requiring 
no additional hardware for adjustment. Available in 
compression-mounted, metal-base, miniature or sub- 
miniature types . . . standard R.M.A. colors with a 
wide range of sizes and terminal designs. 

Chemelec' CONNECTORS -Teflon insulated 
for outstanding high-frequency service. 
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FAR-REACHING EXTENSION 
FROM LIMITED ACTUATOR SPACE 


THIS COMPACT MULTI - 
EXTENDING b/b SCREW 


aaa= 


4 


EXTENDS HALF-WAY 


4 



THEN EXTENDS COMPLETELY 


TO 2!4 TIMES ITS RETRACTED LENGTH 


Now Saginaw supplies the answer to your most difficult 
actuator space problems with the Multi-Extending Saginaw 
Screw! Utilizing Saginaw's time-proved recirculating ball 
principle in multiple telescoping sections, the Multi- 
Extending b/b Screw conquers actuator space obstacles 
designers have been seeking to overcome for years! 
Here's why: 

I UNIT EXTENDS in a ratio of 2.5 to 1, providing 
retracted screw. S 

P FAR GREATER LOAD CAPACITY than any other 
telescoping device in its class. 



if PRECISE, DEPENDABLE POSITIONING and control 
within thousandths of an inch. 



USED ON THE COUNTRY’S MOST 
MODERN AIRCRAFT — Multi-Extending 1 
b/b Screw wing flap actuators being in- 
stalled on the now Lockheed Electro. 


• OVER 90% EFFICIENCY • REQUIRES UP TO 4/5 LESS 
TORQUE than acme screws • LESS DRAIN on power 
supply . CONSERVES SPACE AND WEIGHT • OPERATES 
DEPENDABLY at extreme temperatures e PERFECT 
'FUNCTIONING with only initial lubrication 


S 


aquiaiv 


WORLD'S MOST EFFICIENT ACTUATION DEVICE 



SAGINAW STEERING GEAR DIVISION. GENERAL MOTORS CORPORATION 


SAGINAW, MICHIGAN 


NEW AVIATION PRODUCTS 



High Temperature Camera 

Water jacketed camera is used to ob- 
tain qualitative data on shock vibration 
and temperature encountered during 
rocket static firings at Edwards AFB. 

Camera, IIS-1 6WJ high speed photo 
recorder, is enclosed in a stainless steel 
water jacket. A continuous flow of 
water enables the camera to withstand 
temperatures estimated at 5.000F and 
velocities in excess of Mach 2. 

Bcnson-Lehner Corp., 11930 West 
Olympic Blvd., Los Angeles, Calif. 



Pressure Relief Valve 


Stainless steel safety relief valve han- 
dles gases, liquid oxygen and hydraulic 
fluids in missile applications. 

Aero valve reseats within 3 to 9% 
of set pressure in range from 50 to 

1 5.000 psi. in hydraulic, gaseous or cryo- 
genic sendee. Relief valve, in high pres- 
sure helium sendee is certified to hold 
helium "bubble tight” to within 31% 
of set pressure. Valve is made in various 
sizes to customer requirements. 

Specialty Engineering Co., 264 W. 
Fairview, San Gabriel, Calif. 

Pneumatic Hose 

Teflon pneumatic hose for handling 

6.000 psi. air, nitrogen, helium and 
other gases in missile charging systems 
is rated at 24,000 psi. burst pressure. 

Spirally-wound stainless steel wdre 
overlaying a stainless inner braid rein- 



forces the hose, which has a stainless 
steel braided cover. Hose 678 is avail- 
able in —6 (| in.) and in — S (} in.) 

Acroquip Corp.. Jackson, Mich. 



Angle of Attack Gage 

Integrally lighted angle of attack in- 
dicator is approximately 30% lighter 
than former instruments manufactured 
to MIL-I-18856. 

Instrument incorporates a three stage 
transistorized servo amplifier. A remov- 
able plate permits external adjustment 
of actuation points without disassem- 
bly of the instrument. Indicator may 
be clamp-mounted on a non-shock 
mounted panel. 

Montrose Division, Bcndix Aviation 
Corp., South Montrose, Pa. 



Krypton Battery 

Nuclear battery intended for radia- 
tion detection instruments and space 
power source eliminates toxicity prob- 
lem by substituting krypton 85 for 
strontium 90. 

Model K1A-50 battery develops 5 kv. 
per cell and has a useful life of approxi- 



STRUCTURES 

ENGINEERS 

Exceptional < 
available for Si 
on our B-70 and F-10 
systems and X-15 man 
aircraft. 


NORTH 
AMERICAN 
AVIATION, INC. 
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AIRBORNE RADAR... 


The APS-67 Airborne Radar . . . designed and 
developed by The Magnavox Company in con- 
junction with the Navy Department, gives 
eyes that see by both day and night to the 
Crusader. 

The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter . . . clearly 
demonstrating The Magnavox Company’s 
ability to produce and work as prime con- 
tractor on a complex electronics project. 

Magnavox capabilities are in The Fields Of Air- 
borne Radar, ASW, Communications, Navigation 
Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 



the magnavox co. • dept. 65 • Government and Industrial Division • fort wavne. ind. 
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PRODUCTS 
THAT SEE BY 
THEMSELVES 


match- 10 yr. Weight of the battery is 
one ounce and operating temperature 
range is from — 175 to +160K. Kryp- 
ton is not metabolized by the body; 
therefore the battery is hazardous only 
if unshielded. 

Radiation Research Corp., 111-4 First 
Ave., New York 21, N. Y. 



Control Cable Regulators 

Regulators adjust tension of North 
American X-15 control cables under 
varying temperature conditions. Me- 
chanical regulators are used in the pitch, 
roll and yaw primary control systems, 
and in the speed brake, reaction and 
fuel select secondary systems. 

Similar in design to cable tension reg- 
ulators on conventional aircraft, X-15 
regulators utilize magnesium for weight 
reduction, and cadmium plated chrome 
silicon springs. 

Pacific Scientific Co., P. O. Box 
22019, Los Angeles 22, Calif. 



Electronic Indicator 

Transistorized electronic indicator 
permits gaging accuracy beyond the 
range of mechanical indicators. Indi- 
cator can be used with bore gages, snap 
gages, groove gages and in large di- 
ameter (OD or ID) gaging. 

Product illustrated has a mechanical 
.0001 in. dial with a .025 in. range. 
Operator machines to within .006 in. 
of a mean dimension before converting 
to electronic gage for finer measure- 
ment. Graduations on two scales per- 


cn-thous 


mil- 


lionths. Indicator is battery powered. 

Boice Gages, Inc., 5656 Karen Ave 
Cincinnati 11. Ohio 
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Concrete blockhouse at The Martin Co.'s Denver Division test facility for Titan intercontinental ballistic missile contains master operations 
control console (left); panel at left is for water system control, one at extreme right is erector panel. At right is countdown sequence unit. 


Operations Console Controls 200 Titan Functions 



Closeup of function and system status panel (above, left) shows varied stations, ranging from "lox tank kill" to "siren." Lights indi- 
cate status of the function. At right, the countdown time readout is shown in top window in red. Second window indicates malfunction. 



Master operations control operator (below, left) patches in a countdown on the master sequencer program board. About 200 functions 
can be checked. At right, console operator checks the erector panel. Operator can hear all conversations but must press button to talk. 


MANAGEMENT 


Chance Vought Aims at Diversification 



CHANCE VOUGHT Aircraft's engine runup ramp lias positions for 23 aircraft which can be 
worked on simultaneously; each position has compressed air outlets for engine starting. 
Three air receivers are located next to hangar at top left. Dura Stack sound suppressor 
is at top center, with F8U-2 Crusader parked nearby. Aircraft on the line ate F8U-ls, 
with a single F8U-1P. Note jet blast deflectors. 


By Craig Lewis 

Dallas— Spurred by recent contract 
cancellations and backed by high cur- 
rent sales levels. Chance Vought Air- 
craft, Inc., is working hard to reshape 
itself as a more diversified company 
With a broader market base. 

Over the past year or so, Chance 
Vought has taken a number of steps 
in management and technical areas 
which point toward diversification and 
new markets. These efforts were given 
new urgency when the Navy canceled 
the FSU-3 and Rcgulus II programs in 
December, but Chance Vought had 
been on the move long before these 
projects were lost. 

Like other aircraft manufacturers. 
Chance Vought is faced with a radically 
changing military market in which 
highly complex systems are bought in 
small numbers and where generations 
of large production runs for a variety 
of military aircraft arc rapidly becoming 

Along with this general situation, 
Chance Vought has the added prob- 
lem of being a company with a single 
traditional customer— the Navy. Thus 
the company is working to broaden its 
activities within a new military market 
and to move into new markets. 

Despite the twin blows of the De- 
cember contract cancellation, Chance 
Vought had the best year in its history 
in 1958. Sales were 8333.102.-132. up 
sharply from the S237.292.770 figure 
for 1957, and earnings after taxes rose 
from S6,152,3S3 in 1957 to 58,987,626 
last year. The company distributed 
52,1 57.146 in dividends in 195S and 
wound up the year with net working 
capital of 537,881,514. Earnings 
amounted to S7.55 per share. 

Chance Vought exchanged S3.676,- 
000 worth of convertible debentures 
for stock in 1958. leaving debentures 
totaling 58,824.000 at year end. Dur- 
ing the year the company expanded its 
line of bank credit to 534 million, with 
borrowings totaling S19 million at the 
end of December. 

With this record for 1958, and with 
business continuing at a high level in 
1959. Chance Vought is in good finan- 
cial shape to support its diversification 
effort. 

The only area where the annual re- 
port shows a decrease from the previous 
year is in unfilled orders. Backlog is 
down sharply from S670 million at the 
end of 1957 to 5370 million at the end 
of last year, and that is where a good 


part of the damage from the cancella- 
tions lies. Orders canceled were worth 
about SI 10 million. 

Both of the programs canceled would 
have added to production volume this 
year but, more important, they were 
advanced weapon systems with produc- 
tion lives which were likely to stretch 
beyond the Crusader fighter series now 
in production. Employment dropped 
from an average level of 16,600 during 
1958 to 12,700 at year end. with the 
layoffs bunched in the last two weeks 
of December following the cancella- 

Several hundred more workers have 
been released since Jan. 1, and the im- 
pact lias been spread through produc- 
tion, engineering and test range per- 
sonnel, although the bulk of the layoffs 
were from the production force. 

The F8U-3 was in the early produc- 
tion stages and would have been build- 
ing up this year, adding to current pro- 
duction work and providing a product 
that would be produced after the cur- 
rent Crusaders were phased out. In 
contrast, the Rcgulus II was much 
closer to maturity and would have pro- 
ceeded at about the level it had reached. 


Another item missing from the pro- 
duction line this year is the Rcgulus I. 
This program was phased out as ex- 
pected in December after Chance 
Vought had built 514 of the missiles. 
This leaves 1959 business volume al- 
most tot-ally dependent on the Cru- 
sader series fighters— the l'"8U-l, FSU- 
1P. F8U-2 day fighters and photoplane, 
and the F81L2N, an advanced version 
with limited all-w'eather capability. 

With the Crusader production now 
scheduled. Chance Vought expects to 
have the second best year in its history. 
That means sales somewhere between 
last year's S333 million and the S237 
million grossed in 1957. Crusader pro- 
duction is expected to last through 
1964, although the production rate 
will be diminishing as the fighter scries 
moves toward obsolescence. 

Chance Vought is working on pilot 
capsule and human factors aspects of 
the Dyna-Soar program as a member of 
the Boeing Airplane Co. team, and this 
could furnish future business if the Air 
Force picks the Boeing team for the 
job. The company also has a subcon- 
tract to build tail sections for the North 
American B-70. This work is largely 
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The PLANE 


America’s newest production 
bomber, the Convair B58 
Hustler. This delta-wing jet 
employs an area-ruled fuse- 
lage for supersonic regime 
efficiency, and has reportedly 
been flown in excess of Mach 2 
at 50,000 feet. Engines are 
four J 79’s, in pods below the 



The PROBLEM 

Sealing and cushioning vacu- 
um tubes in cooling air ducts 
for the B58 Fire Control Sys- 
tem, designed and produced 
by The Emerson Electric 
Manufacturing Company. Dif- 
ficulties involved include heat 
— the sub-miniature tubes 
operate as high as 350 F — 
and severe cold when the units 
are inactive during flight. 
Protective material must 
stay resilient despite these 
extremes. 


I The PART 

* SILftSTIC 

Tubes and other electronic equipment 
in the B 58 are cushioned by molded 
parts of Silastic*, the Dow Corning 
silicone rubber. Silastic stays 
rubbery, has excellent electrical 
properties. 

TYPICAL PROPERTIES OF SILASTIC MOLDED PARTS 


Temperature range. °F -130 to 500 

Tensile strength, psi 600 to 1400 

Elongation, % 150 to 500 

Electric strength, volts/mil 300 to 500 


For further information write Dept. 0916. 



Dow Corning 
CORPORATION 
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TEST 

EQUIPMENT 

ENGINEERS 

If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 

We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 




of el 


s and 

ork on 
systems 


submitted by vendo 
subcontractors. This 

B-70 and F-108 P 
A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. D. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


NORTH 
AMERICAN 
AVIATION, INC. 


in engineering now, but tooling and 
production will start to phase in late 
in the year. 

Chance Vought President Fred O. 
Detweflcr told Aviation Week bis 
company reacted to the Rcgulus II 
and F8U-3 cancelalttons in much 
the same fashion that it met similar 
situations in the past. "We put a lot 
of people on the road looking for new 
business,” he said, just as Chance 
Vought did in 1954 when the A2U-1 
was canceled. At that time the com- 
pany searched for subcontract work 
and engineering studies. Research and 
development work was increased and 
the engineering organization was beefed 
up. 

After the 1954 cancellation. Chance 
Vought started working on its diversi- 
fication program, and the cancellations 
late in 1958 added new urgency to this 
program and motivated faster decisions 
in business planning. Detweilcr said 
they "took two or three years of com- 
fort factor out of our future planning." 
Shaping an Image 

Chance Vought has been a separate 
corporation since it was spun off from 
United Aircraft in 1954. and the com- 
pany has been slowly shaping a new, 
independent image for itself since then. 
This has amounted to a step by step 
orientation "to our view of the fu- 
ture.” Detweiler said, and in viewing 
the future it seemed a good idea to 
break out of the special role as a sup- 
plier of Navy carrier aircraft and to di- 
versify, especially in the changing mili- 
tary market of the past few years. 

in 1955, operations were broken 
down under four vice presidents-engi- 
necring, production, controller, and 
sales and service. Then in 1958, Clif- 
ford E. Burt was shifted from the job 
of vice president and controller to the 
new job of s ice president-finance. Later 
last year the directors approved a new 
management organization m which Vice 
President-Engineering Raymond C. 
Blaylock became vice president and gen- 
eral manager. Vice President-Produc- 
tion Gifford K. Johnson became vice 
president for business planning, and 
Sales and Service Vice President W. 
Paul Thayer became vice president in 
charge of the Washington office and 
of foreign sales. 

With these changes. Chance 
Vought’s top management is freed 
from everyday operations to concentrate 
on broad corporate matters and on the 
push for new business and new mar- 
kets. 

Part of the search for new business 
lies in the increasingly competitive sub- 
contracting field. In the past Chance 
Vought has never had more than 10% 
of its sales in subcontracting and Det- 
weiler doesn't expect it ever to go over 
that level. He said that subcontracting 



DESIGN 

ENGINEERS 


TELEMETERING. ..SONAR... 
MISSILE GUIDANCE.. .AIRBORNE RADAR 

If you have had two or more years 
experience in Circuit Design in 
Telemetering, Sonar, Missile Guid- 
ance or Airborne Radar . . . and are 
interested in moving to a perma- 
nent, well paying position in South- 
ern California - 

Please write W. C. Walker your qualifica- 
tions or fill in the coupon and mail today. 


W. C. Walker, Engineering Employment Manager 
Bendlx-Pacific, Bendix Aviation Corporation 
11600 Sherman Way, North Hollywood, Calif. 

I am interested in. — -Engineering. 

I am a graduate engineer with 

degree and years experience. 


Address 


City Zone State 
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FIELD TEST 
( ENGINEERS 

Versatile, practical-minded engineers with a record of 
accomplishment in the missile or aircraft business may 
qualify for a field test position at Convair-Astronautics 
— creators and testers of the mighty ATLAS 
ICBM. a number of positions must be filled im- 
mediately at various locations, from Cape Canaveral, 
Florida, to Vandenberg AFB near Santa Maria, Cali- 
fornia. “Astro’s” field test operations are in two major 
groups: Activation — coordination of construction and 
the integration of support systems with facilities; and 
Operations — the preparation, checkout and launching of 
the missile itself. 

Most important requirement for these positions is 
versatility — that blending of education and experience 
which equips engineers to think in terms of hardware 
under field test conditions. An engineering degree and 
missile test experience are most desirable, but a sound 
background in related work can furnish the necessary 
qualifications. Specific requirements are in ELEC- 
TRONICS (R.F. communications, instrumentation, 
missile control and guidance systems) MECHANICAL 
ENGINEERING (pneumatics, hydraulics, propellant 
handling and loading, mechanical ground support 
equipment), and CIVIL ENGINEERING (establishment 
of design criteria on missile facilities). There are also 
outstanding opportunities for ENGINEERS AND 
SCIENTISTS in many other areas and at all levels for 
a variety of space programs under way at Convair- 
Astronautics’ San Diego headquarters. Our engineering 
representatives will be conducting INTERVIEWS 
in these and other cities soon: 



We invite qualified engineers and scientists to send a 
detailed resume at once so advanced arrangements can 
be made for a confidential interview. Write to Mr. G. 
N. McMillan, Engineering Personnel Administrator, 
Department 130-90. 

CONVAIR/ASTRONAUTICS 

CONVAIR DIVISION OF 

GENERAL DYNAMICS 

SSOl KEARNY VILLA ROAD. SAN DIEGO. CALIFORNIA 


will never be a major portion of sales. 

Detwciler points out. however, that 
the definition of subcontracting gets 
hazy when such things as systems work, 
electronics work and parts of test pro- 
grams are involved. He definitely does 
not include team participation, such 
as Chance Vought’s Dyna-Soar work, 
in the 10% top estimate for subcon- 
tracting. 

While management organization has 
been shifting, some changes have taken 
place in the company’s technical organi- 
zation which mark a trend toward pro- 
duct line groupings. An electronics 
department has been established to han- 
dle electronic work for Chance Vought's 
current programs and to furnish support 
for diversification into new fields. An 
anti-submarine warfare group has been 
set up to explore that vital problem 

tablished to exploit Kegulus experience 
and bid for work in the burgeoning 
market stemming from such projects as 
the Pacific Missile Range and a new 
Army range at Ft. Huacnucha. While 
these activities and others develop pros- 
pects for new business, they also fur- 
nish work for valuable technical per- 
sonnel Chance Vought wants to keep. 

With this orientation toward product 
line groupings, any of these integrated 
groups could be lifted out of the present 
organization here and established as a 
separate operating division any time 
business should warrant such a move. 
Broadened Market Sought 

Chance Vought has bid in various 
Navy, Air Force and Army competitions 
in an effort to broaden its military mar- 
ket. Last year the company took the 
somewhat unusual step of developing 
a missile with its own funds as a candi- 
date for the Army’s new family of 
battlefield missiles. Work was started 
in July, and test firings were made at 
Redstone Arsenal early this year. The 
missile is powered by an Astrodvne solid 
rocket motor, rather than the Rocket- 
dvne powerplant reported earlier. 

Chance Vought built the missile with 
its own money to reinforce its bid be- 
cause this was its first substantial sales 
effort with the Army, and the company 
wanted to make an impact beyond the 
usual bidding process. 

Some commercial business is also 
considered desirable, although the com- 
pany has set no definite goals or dead- 
lines. Detwciler told Aviation Week 
that "success is our aim.” and Chance 
Vought will feci its way along to this 
goal in the commercial field, settling 
for whatever mix of military-commer- 
cial business develops. 

Detwciler expects commercial busi- 
ness to be in keeping with the 
company’s capabilities, and this means 
products which are fairly complex 
technically. No consumer products are 




Grueling torture in combustion chambers of high 
production missiles over the past several years 
has proved the ability of FLAMEMASTIC Spray Coat- 
ing to resist high heat, fire, gases, chemicals and 
corrosion. This remarkable coating offers depend- 
able protection for instrumentation, launching and 
ground support equipment as well as many indus- 
trial applications. FLAMEMASTIC could well be the 
practical answer to your insulation or protective 
coating problem. Write for certified test data. 



• Effective from 

-100’F to 4500' F. 

• Fire resistant and 
retardent. 

• Excellent insulator, 
high or low temp. 

• Resists gas-erosion, 
acids, alkalis, 
bleaches, oxidizing 
agents. 

• Fast, economical to 
apply by spraying, 
rolling or troweling. 

• Excellent adhesion. 


• Use on all ferrous or 
non-ferrous metals. 

• High abrasion and 
impact resistance. 

• Inhibits corrosion. 

• Minimizes conden- 
sation. 

• Weatherproof. 

• Lightweight. 

• Flexible. 

• Relatively inexpen- 



DYNA-THERM CHEMICAL CORF, (formerly Ideal Chemical Products, Me.) 
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MODULATION 


NEW OPPORTUNITIES WITH A FUTURE 


Your background in design, development, production or manufacturing of 
radar, sonar, infrared, communication or countermeasure equipment may 
qualify you for an engineering future with Raytheon. Please write to Donald 
H. Sweet, Professional Personnel, Raytheon Manufacturing Company, Gov- 
ernment Equipment Division, Wayland, Massachusetts. 


Engineering Laboratories: Wayland. Maynard. Mass.; Santa Barbara. Calif. • Manufacturing Facilities: Waltham. North Dighton, Mass. 



GOVERNMENT EQUIPMENT DIVISION 



contemplated in all these efforts at ex- 
pansion. Vought is interested in any 
mergers or acquisitions which might 
develop naturally, but Detweiler ex- 
cludes prospects of mergers or acquisi- 
tion just for the sake of expansion. 

A good example of the kind of com- 
mercial business that will probably 
emerge from the diversification effort 
is the Genesys Corp., a wholly owned 
subsidiary set up in Los Angeles last 
year. Genesys will concentrate on the 
automation market and will design, de- 
velop and build advanced computer 
control systems, components and allied 
products for commercial applications. 

Genesys has joined Sun Oil Co. in a 
development program for a new auto- 
mation system for the petroleum com- 
pany’s Marcus Hook refinery in Penn- 
sylvania. Under the new Chance 
Vought management organization, Gif- 
ford Johnson directs these efforts as 
president of Genesys in addition to his 
business planning with Chance Vought. 

Viewing the company’s future, Det- 
weiler sums it up in three segments: 

• Short range, Chance Vought is trying 
to make maximum use of team asso- 
ciations in new proposals and to capi- 
talize on Regulus experience in devel- 
oping the range systems market. The 
company will make the most of sub- 
contracting prospects in airframe work, 
plus the design and tooling work in- 
volved in such projects as the B-70 pro- 
gram and the ground support and check- 
out equipment subcontracted by other 
companies. 

• Medium range, Chance Vought ex- 
pects -to harvest results from team ef- 
forts on systems, to benefit from ex- 
ploratory work in the anti-submarine 
warfare field and to get some business 
in the field weapons area with some- 
thing like the Army missile. 

• Over the long range, Chance Vought 
plans to build a future in astronautics, 
nuclear and commercial fields. In as- 
tronautics Detweiler feels the company 
is best oriented to emphasize the 
manned part of future systems. He 
points to pioneering work now being 
done on the Dvna-Soar to demonstrate 
Chance Vought’s capability in human 
factors work. 

Temco to Make Layoffs 
As Airframe Work Drops 

Temco Aircraft Corp. will be laying 
off 2,000 employes in the first half of 
1959 because of dwindling airframe 
subcontracts. In spite of layoffs in Jan- 
uary and February, Temco employment 
has recently risen to about 8,250, largely 
due to a major expansion of KC-97 
maintenance and electronic work. This 
expansion is about finished and employ- 
ment will decline to a level of about 
6,800 by mid-year. 



AVIATION WEEK, April 6, 1959 


127 



PANDgg 


to advance new concepts of 

SPACE FLIGHT 


©Expanded Research programs to meet the most complex technological 
requirements of the Space Age are only one of the far-reaching objectives 
of the new multi-million-dollar Lockheed Research Center, near Los 
Angeles. Destined to become one of the nation's major research instal- 
lations, its programs are broad in scope and designed to investigate new 
frontiers of space flight. 

©A primary consideration in planning the new Research Center was to 
provide environment for scientific freedom and ideal research conditions 
—using the most advanced equipment available. This modern, integrated 
research facility will touch almost every aspect of aviation and transporta- 
tion-leading toward exploration into completely new or relatively un- 
developed fields of science and industry. 

©On completion, most of Lockheed's California Division's research 
facilities will be located in this single area. The Center will provide com- 
plete research facilities in all fields related to both atmospheric and space 
flight— including propulsion, physiology, aerodynamics and space dy- 
namics; advanced electronics in microwave propagation and infrared; 
acoustics; mechanical and chemical engineering and plasma/magneto- 
hydrodynamics; thermal electricity; optics; data communications; test 
and servo-mechanisms. 

©The first phase of the advanced research building program has already 
begun— with initial construction of a $5,000,000 supersonic wind tunnel 
and high-altitude environmental test facilities. 

© Scientists and engineers of high caliber are invited to take advantage of 
outstanding career opportunities in this new Lockheed Research Center. 
Openings now exist for thoroughly qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servo-mechanisms; materials 
and processes; structures and stress; operations research; research in 
optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics and in all phases of design. 
©Write today to: Mr. E. W. Des Lauriers, Manager Professional Place- 
ment Staff, Dept. 11041, 1708 Empire Avenue, Burbank, California. 


LOCKHEED 

CALIFORNIA DIVISION 


WHO'S WHERE 

(Continued from page 23) 

Changes 

Robert F. Garbarini, director of engineer- 
ing and sales, Sperry Gyroscope Co.’s Air 
Armament Division, Great Neck, N. Y. 


Other 


at appoint 


e: Gcr- 


I. Wright, i 

John R. Ericson, engineering manager- 
Hustler, Robert L. Wendt, manager, sales 
and subcontracts-Hustler. 

Charles E. O’Hollaren, manager-opera- 
tions planning and control, Summers Gyro- 
scope Co., Santa Monica, Calif. 

Eugene L. Klein, manager-customer re- 
lations department, Marquardt Aircraft 
Co.’s Ogden, Utah, Division. 

Jack Gray, senior contract administrator. 
Temco Aircraft Corp., Dallas, Tex., succeed- 
ing Howard Clark, now business manager 
on the Corvus missile program. 

Keith G. Britton, assistant to the vice 
president of the Project Engineering Division 
and the West Coast affiliate, U. S. Flare, 
of Atlantic Research Corp., Alexandria, Va. 

Emil F. Gibian, director of industrial 
engineering, '11 
Inc., Cleveland, ( 

Richard T. McCauley, general sales man- 
ager, Koehler Aircraft Products Co., Inc., 
Dayton, Ohio. 

Albert W. Yates, manager-military trans- 
port sales, Canadair Limited, Montreal, 
Canada. Also: David W. H. Godfrey, as- 
sistant manager of information services. 

Gordon K. Taylor, district manager of 
the Rome, N. Y„ office of the Electronics 
Division of Stromberg-Carlson, a division 
of General Dynamics Corp. 

Asa Snvder, director of research and de- 
velopment. Clearing Division of U. S. In- 
dustries, Inc., Chicago, 111. 

U. Victor Turner, manager of manufac- 
turing, Data-Control Systems, Inc., Dan- 
bury, Conn. 

John K. Wetherbec, chief, Systems En- 
gineering Division, Battclle Memorial Insti- 
tute. Columbus, Ohio. 

and Scott if. Hanvillc, Jr„ manager, appli-’ 
Cleveland; Ohio. S ' 

Paul P. Duron, chief engineer, Hydro- 
dyne Corp., Los Angeles, Calif. 

Lt. Col. Donald L. Perry (USAF ret.), 
director of aero-space development, Charles 
Luckman Associates, Los Angeles, Calif. 

Hugh C. Bream, manager, Santa Barbara 
Division, Western Design, a division of 
U. S. Industries. Inc., Santa Barbara, Calif. 
Also: Douglas Haville, senior research engi- 
neer; William S. Dickey, project manager- 
underwater detection and telemetering sys- 
tems programs, and development of special 
test equipment. 

Leo- B. Pambrun, corporate director of 
advertising, Pacific Airmotivc Corp., Bur- 
bank. Calif. 

Walter R. Kuzmin, manager of reliability 
■nd H. S. Crawford, purchasing 
deal Products Division, Pack- 
lell Electronics Corp,, Los Aneeles. 

. Victor Twersky, labora 
Electronic Defense Laboratory, Sv 
Electric Products, Inc., Mountai 
•, Calif. 
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EMPLOYMENT OPPORTUNITIES 



You've had 3 to 5 years in electronics and you like it. 

Your specialties include reliability evaluation and analysis- 
telemetering— microwave antennas— servomechanisms. 

You're ready now for that big step up— to specific assignment 
on exacting, vital projects such as these: 

SUBROC— new underwater-to-underwoter missile. 

PINPOINT GUIDANCE— for interplanetary vehicles, ballistic 
or cruise-type missiles, manned or unmanned aircraft. 
WEAPON SYSTEMS— everything from radomes and nose 
cones to crew-escape capsules and radar structures. 


II you like the sound of these challenges— PIUS the solid secu- 
rity of working for one of the most respected and most diversi- 
fied firms in American industry— PLUS top-level recognition and 
cosh reword for outstanding performance— there’s o future of 
real substance lor you at Goodyear Aircraft. 

And that future can be as far-ranging as the frontiers you will 
help probe. 

Write todoy— in complete confidence— to: 

Mr. C. G. Jones, Manager, Personnel, 

Goodyear Aircraft Corporation, 

Akron 15, Ohio. 


GOODYEAR AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 


1 Data Processing Engineers 





To Maximize 


AERONAUTICAL 


FOR ADDITIONAL 

Intercept 


ENGINEERS 


INFORMATION 

Performance 





with 


positions are now open for aero- 
nautical engineers with knowledge 


About Classified 

General Electric 


pate in the development of new 


Advertising, 

SAMPLE PROBLEM: Determine the 




(Contact 

Examine the potentials for basic 


craft instrumentation, especially air 
Must have a thorough knowledge of 


DL WcQraw-JMl 

class of radars. Specify the logi- 
cal criteria for the design of a 
data processing system to utilize 


servo-mechanisms and electronics, 
plus a demonstrated creative talent. 


Office Veuceet l]ou. 

the particular target. 


lowing areas: evaluation of airborne 


ATLANTA, 3 

Evaluated Increases Geometrically 
with Increasing Target Speeds 


navigation techniques, including 
inertial navigation; aerodynamics; 


JAckson 3-6951 
R. POWELL 

pSj 


Must be capable of analyzing flight 
test data and handling systems 
analysis. Will be required to solve 


BOSTON, 14 — 350 Pork Square 

HUbbard 2-7160 
D. J. CASSIDY 

© 

As target speeds enter the hyper- 
sonic region, necessitating pro- 
range, a rising flood of target in- 


problems in spherical trigonometry 
and photogrammetry. 

in installation of electronic and 
electromechanical equipment in 
aircraft. Aircraft company experi- 
ence is desirable. 

B.S. with 2 to 4 years' experience 
in flight testing of complex elec- 
tronic equipment, preferably in 
high performance air vehicles. 
PARALLEL OPPORTUNITIES. Both 


CHICAGO, 11 

520 No. Michigan Ave. 

MOhawk 4-5800 
W. HIGGENS-D. C. JACKMAN 

CLEVELAND, 13 

1164 Illuminating Bldg. 

superior 1-7000 
W. B. SULLIVAN— T. H. HUNTER 

DALLAS, 1—1712 Commerce Sf„ 
Vaughan Bldg. 

Riverside 7-5117 

evaluation — data link transmis- 
sion and conversion into forms 
useful for tactical decision 


sual professional freedom, com- 
prehensive education programs, 


DETROIT, 26—856 Penobscot Bldg. 

WOodward 2-1793 
D. M. WATSON 

problems of applying non-classi- 
cal approaches to achieve a new 
order of systems capabilities crit- 
ically needed? If so, you are in- 
vited to look into the many 


of systems know-how. Working In- 
dependently or as a member of a 
small team, your individual contri- 
butions are quickly recognized and 
rewarded. This is a unique oppor- 


LOS ANGELES, 17—1125 W. 6th St. 

HUntley 2-5450 

NEW YORK, 63—500 Fifth Ave. 

versity of projects in: 

* 3-D Display Systems 

* Large Screen Display Systems 


tunity for a career with a company 
that has an outstanding growth 


OXford 5-5959 

H. T. BUCHANAN-R. P. LAWLESS 

* Digital Detector Trackers 

* Air Traffic Control Systems 

* Integrated Air Defense 
Environments 

Positions at Several Levels 


Mr. R. E. Rodgers, Dept. 524D1 
IBM Corporation 


Six Penn Center Plaza 

LOcusf 8-4330 

H. W. BOZARTH-T. W. McCLURE 
ST. LOUIS, 8-3615 Olive Sf. 

Write to: 

Heavy Military Electronics Dept. 

GENERAL^ ELECTRIC 

Court Street, Syracuse, New York 


IBM 


SAN FRANCISCO, 4—68 Post Sf. 

DOuglas 2-4600 
W. C. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


0 

ENGINEERS -SCIENTISTS 

Engineers and Scientists at Republic Aviation— with a 
turn for dry professional humor— say that they're asked 

0 

H ; 
d • 

to solve every problem of upper atmosphere and 
space flight with the factor 

V/-je 

This human application of the relativistic theory 
of space-time relationships is predicated on the conviction 
that the creative content of technological thinking 
can be immeasurably expanded and enriched — 
given a propitious environment. 

y 

\ 

\ 

Q ■ 

1 

That the environment at Republic is propitious, 
is evident from the results. 

Engineers and scientists like it. They thrive on it. 
Technical ideas of a "revolutionary" character— 

that exceeds the norm of even 5 years ago. 

In every professional area — research, development, 

TELESCO 

PING TIME 

© 

in terms of technological progress 

\ 

V 

^ in exotic propulsion systems for 

space operation - plasma propulsion . . . advanced 

0 ; 

nuclear power applications . . . 

^ in integrated electronic systems for 

/ 

flight vehicles to operate at every altitude 

/ 

/ 

/ 

^ in supersonic and hypersonic weapons systems, 
both manned and unmanned 

/ 

0 • 

j " ew ° f ; 


ELECTRONICS THERMO, PLASMA PROPULSION 
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HIGH-LEVEL ENGINEERS 

to work on exciting new 

ANTI-MISSILE PROJECT 

in sunny San Diego 


Brilliant ground -floor opportunities in the 
fields of: 

FLUID SCIENCES FLIGHT MECHANICS 

DYNAMICS STRUCTURES 

AIRBORNE RADAR SYSTEMS 


Solar's new ARPA Project involves 
a completely new system of anti- 
missile defense. It is the latest of 
several highly advanced projects 
of Solar's Missile and Space 
Croup. The right men joining now 
will get in on the ground floor and 

fields of interest. It will be to your 
advantage to learn complete 
details immediately. 

SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. It 
is big enough to offer the most 

small enough so you don't get lost 


in the crowd. Salary and perform- 
ance reviewed semi-annually. Lib- 

making many significant contribu- 

the special professional status of 
engineers is fully appreciated and 
recognized. A new 60,000 sq. ft. 
engineering building, necessitated 
by expanding research and devel- 
opment, will be completed in 1959 
on the edge of San Diego Bay. 

SEND RESUME 
Pleaso send resume of your quali- 

to Louis Klein, Dept. E-352, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif. 


SOLAR 
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“COMPUTER PROGRAMMING at SDC is a fundamental discipline rather than a service. This 
approach to programming reflects the special nature of SDC's work-developing large-scale computer-centered systems. 
"Our computing facility is the largest in the world. Our work includes programming for real time systems, studies of 
automatic programming, machine translation, pattern recognition, information retrieval, simulation, and a variety of other 
data processing problems. SDC is one of the few organizations that carries on such broad research and development 
in programming. 

"When we consider a complex system that involves a high speed computer, we look on the computer program as a 
system component— one requiring the same attention as the hardware, and designed to mesh with other components. 

We feel that the program must not simply be patched in later. This point of view means that SDC programmers are 
participants in the development of a system and that they influence the design of components such as computers and 
communication links, in much the same way as hardware design influences computer programs. 

"Major expansion in our work has created a number of new positions for thqse who wish to accept new challenges 
in programming. Senior positions are open. I suggest you write directly to Mr. William Keefer at the address below. 

He is responsible for prompt response to your correspondence. " 


CB. S-Uft 



Senior Computer Systems Specialist 





EMPLOYMENT OPPORTUNITIES 



COMPUTER ENGINEERS & SCIENTISTS 


Some News of Moment to Engineers 


and Scientists who have participated in Operations Research & 
Systems Analysis— from Computer Department of General Electric 


IN WASHINGTON, D.C. NEXT WEEK- 

and in ensuing weeks, a group of men— whom the engineering world 
is beginning to call “scientific generalists’’— will sit around a table with 
representatives of the Air Force, defining the problems and formulating 
the conceptual bases of an unprecedented DATA PROCESSING SYS- 
TEM. This system will handle evaluation and distribution of continuing 
variables on a scale never before attempted and transcend present 
potentials in Man-Machine Relationships. 

These men are drawn from many disciplines— mathematics, psychology, 
computer and systems engineering, philosophy, communications. In 
common, they have these attributes: unusual abilities to listen, synthe- 
size, communicate, collaborate, and take a broad, all-encompassing 
view of multiphase problems. 

The program, initiated early in 1958, is being conducted for the Air 
Force by General Electric's Computer Dept., from its Washington, D. C. 
offices and headquarters in Phoenix, Arizona. 

CONCURRENTLY, SUPPORTING TEAMS OF SPECIALISTS 
ARE ENGAGING IN INTENSIVE RESEARCH. As a result, previ- 
ous constraints limiting extremely high-volume, high-speed information 
storage and retrieval performance are disappearing. Major break- 
throughs in computer concepts and technology are moving rapidly 
into the realm of the possible. 

STEADY STAFF EXPANSION 

in both Phoenix and Washingtpp, D. C. has created a number of open- 
ings for specialists— from the "scientific generalist" to the engineer 
with 3 to 5 years’ experience in the computer field. 



GENERAL^P ELECTRIC 


:k Canyon Highway, P.O. D 
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IGHT SECTI 


SUCCESSFUL MFG. COMPANY FOR SALE 

approved by Wright Field. One of only four sources. Complete 


for aircraft parts mfg.-beoring mfg.-or distributor wishing to diversify 


w*,. 0 """ ' t “ i p,, “ 



FOR SALE 

184 MATHIS 
AIRCOOLED 
AERO ENGINES 
of 200 hp. 

FOR SALE 
Lockheed Ventura 


DC3-C47 AIRCRAFT 
FOR SALE 
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Improved Defense 

I enjoyed your recent editorial “The Fa- 
miliar Mixture" (AW Feb. 2). As I read 
it an idea came to me of a way to improve 
our defense capability with no change in 
the money allocated, no change in any one 
company's share of the defense dollar, and 
the biggest one of all, no major politics in- 
volved. This idea is: 

Cancel the Titan as an ICBM (it is no 
better than the Atlas), take all of the Titan 
ICBM money and put it on Dyna-Soar. 
Since Martin is one of the prime contractors 
on this program and they plan on using 
Titan in their initial phase of the Dyna-Soar 
program, none of the work already done on 
Titan will be wasted and Martin won’t lose 
much of the defense dollar they now con- 
trol. There arc many more reasons this looks 
good, such as the Air Force only having to 
learn and operated one complicated ICBM. 
and many other advantages and a few disad- 
vantages which seem rather small compared 
to the fact we would lose no ICBM capa- 
bilitv in the next two years and Dvna-Soar 
will be advanced as well as the state of the 
art due to spending more money on a more 
advanced system than a simple ballistic 
missile. 

Oh yes, your article is like all the others 
critical and good, but how about some con- 
structive ideas since you obviously have some 
in mind. Somebody has to lead our “lead- 
ers" out of the woods. 

Texas Engineer 


Military Planning 

Your editorial in the Feb. 2 issue of 
Aviation Week was excellent. There is 
one point that needs more emphasis. The 
military planners are partly to blame because 
of their inability to choose between com- 
peting weapon systems. As a result they are 
forced by budget pressures into arbitrary 

For example, how can we reallv justify 
and pay for B-52s, B-58s, air-to-surfacc mis- 
siles, B-70s, Quail, Snark, Atlas. Titan, 
Minntcman, Polaris, Dyna-Soar, Thor, 
Jupiter, nuclear bombers, etc., for the 
strategic mission alone? 

We can't afford all these and it would 
be better for the military' planners to accept 
this as a fact and make choices 'based on 
military considerations. 

Delbert W. Jones 
Whitcsboro, N. Y. 


Management Pilots 

Even as airline pilots should and usually 
do give ". . . serious thought and earnest 
effort to fully discharging their responsibili- 
ties to their managements and the traveling 
public . . the editor of Aviation Week 
should also give serious thought and earnest 
effort to fully discharging his responsibilities 
to his readers by providing facts, not decep- 
tive implications and generalizations. 

Hie editorial “Rewards and Responsibil- 
ity” (AW Feb. 16, p. 21 ) cites “. . . the 
case of the Pan American Boeing 707 jet 
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transport that peeled off into a spiral full- 
power dive . . ." as an indication “. . . that 
some airline pilots are willing to accept the 
rewards of their work without fully discharg- 
ing all of their responsibilities.” 

It is difficult to believe that one who can 
so assuredly describe the details of this inci- 
dent would be unaware of the fact that the 
pilots involved were not airline pilots but 
executive or management pilots substituting 
for the former until a mutually satisfactory 
contract has been negotiated. 

Fred A. Ellis, M. D. 
Seattle, Wash. 

(Passengers riding the airlines are con- 
cerned with safety of operations in flight, not 
with the labor or management affiliation of 
the pilots in the cockpit. Our remarks were 
directed toward all pilots who participate in 
airline operations — trunkline, feeder, cargo, 
and non-schcduled. — Ed.) 

Glowing Altimeters 

I think some of the danger inherent in 
misreading cither Kollsman altimeter on 
approaches (AW Feb. 16, p. 36) could 
be eliminated by having the altimeter glow 
green at 3,000 ft., yellow at 2,000 ft,, and 
red at 1,000 ft. 

Albert Seiilstedt, Jr. 
Baltimore, Md. 

Kinloch Field Marker 

I would greatly appreciate it should you 
sec your way clear to place in your Aviation 
Week magazine a few lines along the fol- 
lowing subject, so we might get some re- 
sponse from the few living Bcnoist Plane Co. 

( ilots — names and addresses which no one 
as, I knew the late Christy Magrath. who 
died suddenly in November, and he was so 
saddened that there never was a marker at 
old Kinloch Field, near St, Louis, Mo., that 
I have been trying to get ideas and views on 
the subject from the very few Bcnoist men 
I have names of. Magrath. of course, had 
all their names, etc., but his records are all 
tied up in court, settling his will, etc. 

As you know, Tom Benoist had his school, 
field, shops, etc. at Kinloch from 1910 to 
about 1915, when he moved to Sandusky, 
Ohio, where he was killed in an accident in 
1919, after which the company closed up. 
Many famous flyers received their basic train- 
ing at Bcnoist before going over to the 
Wrights and Curtiss. “Benoist Pilots,” a 
marker for Kinloch Field — please send sour 

Recinald D. Woodcock 
509 Midvale Rd. 

Upper Darby P. O. 

Dela. Co.. Pa. 


Ballistic Ballad 

Here is the Cape Canaveral version of 
Volare (Nel Blu Di Pinto Blu): 

Polaris, Oh! Oh! 

Polaris, look out below! 

Nel blu the Atlas she blew 
The Jupiter has troubles too 
Yes, these birds they keep shootin, 
Accordin to Newton 
Whatever goes up has to fall, 

And since this is duck season, 

Some hunter’s the cause of it all. 

So if you hear it thunder 
Find a bar to dive under— and call: 
Polaris, Oh! Oh! 

Polaris, look out below! 

Nel blu the Atlas she blew 
Tlie Vanguard may land hard on you 
Nel blu the Titan could too 
We're kiddin' we hope it ain’t true 
Polaris, Oh! Oh! 

Writer: Jim Reidy; As sung by: Jerry 
Cozzi and Blackie Nelson. 

Bird Watcher 
Cocoa Beach, Fla. 


Common Sense 

After a long parade of airline accidents and 
a review of the excuses followed almost im- 
mediately bv airline pilots' reports of near 
misses with military aircraft, I would very 
much like to offer some suggestions. It would 
appear wise for the airlines to accept some 
constructive criticism then take action to 
clean their closets, keep their collective 
mouths shut, and possibly learn something 
from (super jet type) military, low salaried 

I feel sure the military services would lend 
advice on how to flv the “Super" B-58, B-52, 
B-47. F-100 or even the KC-135 (707). 

It doesn't require 20,000 hr., super 
strength, or intelligence to fly these aircraft, 
but a few landings and some common sense 
tempered with humility go a long way in 
maintaining one of the most honored and 
prized professions. 

Robert Arnold 
Capt., USAF 
Rantoul, III. 


XF-103 Nose Gear 

Mr. Butz' article “Soviets Design Adjust- 
able Landing Gear," (AW Feb. 9, p. 77) 
compares the Russian approach to the take- 
off problem with existing U. S. methods. 

To keep the records straight, I would like 
to inform your readers that the Russian 
approach in using a variable nose gear is 
similar to one used on the Republic XF-103 
in 1954. The major difference between the 
two approaches is that the Republic design 
has an automatic pneumatic system and, 
therefore, does not require the pilot to per- 
form any additional duties during takeoff. 
Furthermore, the Republic system is not 
mechanical and is, thereby, more reliable and 
probably cheaper to produce. 

Arnold J. Rubin 
Levittown, N. Y. 
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The greater 
flex-lifeof Fluoroflex-T 
hose assemblies is one of many rea- 
sons for their outstanding perform- 
ance and reliability — proved in over 
five years of tough, hard service. 

With many times the flex-life of 
other fluorocarbon hose, Fluoroflex-T 
assemblies continue to meet the se- 
verest requirements even after thou- 
sands of flying hours. 

Only Fluoroflex-T assemblies pro- 
vide this safety factor — the minimum 
insurance which the human lives and 
costly equipment involved deserve for 
their protection. 

Now, with millions of feet in serv- 


ice, the record speaks for itself. 
Fluoroflex-T hose assemblies truly 
insure optimum reliability for air- 
craft engines, frames and missiles. 

VITAL FACTS ABOUT FLUOROFLEX-T 
Fluoroflex-T hose is made of DuPont’s 
Teflon— a raw material. The addition 
of compounding ingredients or the 
nature of fabricating techniques can 
vary properties in the end product 
considerably. 

For example, flex-life can vary a 
thousandfold depending upon the 
manufacturing methods used and the 
degree of control applied. 

Since the properties of products 




from Teflon can be made to vary 
greatly, the fabricator’s integrity and 
experience remain the user’s best as- 
surance of reliability and perform- 

In Fluoroflex-T assemblies, it is 
the unique patented tube and special 
manufacturing techniques originated 
by Resistoflex that make the vital 
difference. 

Resistoflex is the only “coupling 
manufacturer” that has worked with 
Teflon since its introduction. If you 
have any questions on the behaviour 
of hose made from Teflon, you can 
get the right answer from Resistoflex 
— conservatively expressed. 



Originators of high temperature fluorocarbon hose assemblies 
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Roseland, New Jersey • Western Plant: Burbank, Calif. • Southwestern Plant: Dallas, Tex. 
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(220,000 psi) 

.44 

.77 

1.20 

1.69 

2.55 

COMPETITIVE 

Lightest Nut (180,000 psi) 

.60 

1.00 

1.50 

2.15 

2.82 

COMPETITIVE 

Lightest Nut (220,000 psi) 

.95 

1.62 

2.75 

4.25 

6.00 


Tomorrow’s hypersonic airframes must withstand flight 
stresses and related vibration conditions that would have 
seemed insurmountable even five years ago. Yet to achieve 
such speeds these aircraft will have to utilize lighter-weight 
structural components than their subsonic predecessors. 

ESNA Type LH3393 double hex, external wrenching nut 
now offers the designer of tomorrow’s airframes and missiles 
a structural fastener with the highest strength-to-weight ratio 
of any currently available self-locking nut. 

Design refinements embodied in the LH3393 series con- 
sistently develop the full fatigue strength of 220,000 psi 
high strength bolts ... yet these nuts are from 10% to 33% 
lighter, size for size, than even the lightest 180,000 psi 
locknut. 

Additional weight savings are made possible by the 
smaller envelope dimensions of these new parts, since re- 
duction of wrench clearance requirements permits reduc- 
tions in the size of other structural components. 


LH3393 series nuts are cold-formed from alloy steel, proc- 
essed with the manufacturing skills and protected by the 
rigid quality control established during ESNA’s 30 years of 
experience in supplying dependable aircraft quality fasten- 
ers. The same military approved, Ellip-tite locking device 
used on ESNA’s complete line of NAS parts, assures reliable 
vibration proof self-locking performance at temperatures 
up to 550°F. 

For specific dimensional, design and test data on ESNA’s 
new , lightweight, 220,000 psi nut— Type LH3393, write to 
Dept. S23-425, Elastic Stop Nut Corporation of America, 
2330 Vauxhall Road, Union, New Jersey. 



ELASTIC STOP NUT 
CORPORATION OF AMERICA 


*U.S. Patent No. 2,588,372 


